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KEY 


lO 

ALGEBRA MADE EASY, VOL. 1. 


Exercise 1 

1 I inaund and 25 secrs=65 seeis Hence it contains the 
unit of weight (t seerl 65 limes, and the required measure is 
■65 


2 65 bCers contains the unit of weight (s seers) 13 limes, and 
the required measuic is 13 

3 300 miles contains the unit of distance 25 times , the 

required unit is or 12 miles 

4 300 miles contains the unit of distance 40 times , the 

required unit is or 7 ^ miles 

40 


5 Rs 400 contains the unit of money 16 times , the 
unit IS 25 Rs 225 contains the unit of money 

<Rs 25) 9 times, and the lequued measure is 9 


6 8 ft 4 in 

25 times, 


100 inches , and as it contains the unit of length 
the unit IS or 4 inches 4 ft being equal 


!5 


the 


to 48 inches, it contains the unit of length (4 in ) 12 times , 
required measure is 12 

7 2 hrs 15 mts, it 135 mts, contains the unit of time 

j *2 C lYi 

3 times , the lequned unit of time is ., or 45 mts 


8 riie required time contains the unit of time (15 seconds) 
■60 times , It IS (15 seconds) x6o, or 15 minutes 


9 2I cwt = cwt =(-Y’ X 4 X 28) lbs = 240 11 
of times that 7^ ponnds is contained in 240 lbs is 


the number 
, or 32 
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10 (a) 9 sq in =i37 sq fi-= iV sq ft. , and tV sq ft =U sq ft.) 
X jV , the required number is 

(fi) 9 sq ^ds =Si sq ft , and Si sq ft =( 4 sq ft )5<2oJ . 
the required number is 20| 

11 125 sq ft IS SI times the unit of area , the unit of are a 
IS (125 sq ft.)— S', or 1559 ft Hence 3 times the unit of area 

=45 sq ft 

12 The unit of nione\ =(;S 3 7^ 6//)— 9 = 7 s 6d 

13 The required measure ={j ^7 13? St/) — ( 1840// )— 

( 92t/ )=20 

14 The required measure^'Rs 25 lOrr sp'>-(Rs 2 13a 7p> 
=( 4925 .s>)-f 547 /' )'=9 

15 The required measure=(t6 mds I2j seers)— (23 seers 
5 chattachs)=(26ii X j 6 cJi )— (4 5<373 ch '=28 

16 The old unit =(Rs 20 ict/)-5i =r(Rs ji 5tf)-ii = Rs 3 
i2tT and the new unit=(Rs 3 i2<i)x3=Rs ii 4<i Hence 
the required measure =(Rs 45)— (Rs ii 4 <z )=4 

17 The old umt=(i9c\t 2 ar)-273=(78 qrs ^-273=? qr . 
and the nei 0011=^-= qr)x^V=5Vqr Hence the required 
mcasure=(i ton)— )=(S o qrs )— (-^ qr )=4480 

18 The old unit = (39 'ds 2fL)-S4=(ii9 ft)- 84 =it ft- * 
and the nev% unit=({' ft)Xi- = } ft Hence the required 
number =(75 'ds ^— 1 ft. =(223 ft — fj ft .)=900 

19 The old unit=( 26 aa\s 10 hrs 26 mts) — 120=(634 hrs 
26 mts )— 120=5 hrs 17 mts 13 secs , and the new unu=(5 hrs 
17 mts t3 secs )— 47 mts 13 secs )=4 hrs 30 mts Hence the re- 
quired number=(566da\s)— (4^ hrs )=v, 366x24 hrs )— ( 4 ihrs> 
={366 X 24 X 2)— 9 = 1 22 X 8 X 2 = 1'952 

20 The new unit=(5hrs 17 mts 13 secs 1 — (6 hrs 4 mts. 
47 secs )= 12 hrs 12 mts = 12’ hrs Hence the required number= 
<366x24 hrs)— (i2t h'-s )={366 x 24 X 5 )— 61 =6x24y 5=720 


Exercise 2 

1 rt-‘-/'Xt =2-‘-ax8 = 2 *-32 = 34 

2 t:-nx^=S-2X4 = S-S =0 

3 f— ^ XtI = S-4X2 = 2X2 =4 

4 f-/rt=S-f4X2) =8-8 =1 



EXERCISE 2 


O 


5 f— 3 x«=8— 3X2=8x ■^X 2 =^'i= 5 ^ 

6 4 :- 3 a= 8 -( 3 X 2 ) =8xtJL-: =1 = 1^ 

7 f - 3 — fl=8— 4— 2=8— 2=6 

8 fl+f— ^=2 + 8— 4 = 2 + 2=4 

9 3f-4^ + 2rt=(3xS)-(4X4l + ( 2 X 2 )= 24 - 16 + 4=12 

10 rt+^— i=8-4— 2+8— 4=8-2 + 2=8 

11 r—^— 2 X«= 8 — 4 — 2 X 2 = 8 xixix 2=2 

12 f— ^ — 2/7 = 8 — 4— (2X2)=8xJX3i-=^ 

13 5t— 2 d=( 5 x 8 )— ( 2 X 4 )= 5 x 8 x 2 i 3:-=6 

14 5X/:— 2 x 3 = 5 x 8 — 2 X 4 = 5 x 8 x 1 x 4=80 

15 4«3-r— 4Xrt+3— 2fl=f4X2X4)-8— 4x2+4— (2x2) 

= 32-8x^X2+4X^;=32 - 4 + 1=29 

16 80— 3 xfa+ 8 o— 3 f Xfl=8o— 4 x(8x2)+8o— f4x8)x 2 
=8oxJx 8x2+80x5^x2=320+5 = 325 

17 64— /:x 3 xa - 64— £'3/7=64— 8 x 4 x 2 - 64— (8 x 4 x 2) 

=64X^ X4X 2-64 X ssej5f;=64— 1 = 63 

18 33f— i6rt+5 £— i6x< 7-£— 23x3— flX4 
=( 3 X 4 x 8 )-(i 6 x 2 )+( 5 x 8 )-i 6 x 2 - 8 -( 2 x 4 )X 4 - 2 X 4 
= 3 X 4 x 8 x 5 ^ 5 Vr + 5 >' 8 x^Vx 2 - 8 x 2 ^X 4 xi X 4 
= 3 + 5 _ 8 = 8 - 8=0 

19 IO £— <73 X 2 + 323 — 2 / 7 £+ 1 5^—33 XC—5=(lOV 8) — (2x4) X 2 
+(32 X 4)— (2 X 2 X 8)+(i5 X 8j— (3 x 4) x 8— 5 = 10 x 8 x ^i^-x 2 +32 x 
4X 37 ^x? + *5 x8x-,^x8xJ =20+4 + 16=40 

20 48^- 3 — flx6— 43-3f— 23— 4x3— <rx8+6<7— c— 2x3— 3X 5 
=(48 x 8)-4— 2x6— (4X4)-(3 x 8)— (2x4)— 4 x 3—2x8+(6x2)— 
8-2 X4-3X 5 = 48x8 xixix6xi^- 3 x8x^ix}x3X^x 84 
6 x 2 x‘x 1 x 4 x'',x 5 = i8-9+5 = 14 

21 8/«-3;>— 7«// + yx37 + 5J— 2 x3=(8x 2) - (3x4)— (2X3)+o 
+(5x 10)— 2x4=? 16- i2xj + 50x1x4= 16- 2 + 100= 114 

22 j X 6 — 5«7 X 8/— 1677= 10 X 6— (5 x 2) x (8 x 4)— (16 x 3)= 10 x 6 

X ^2x8x4x57^73=4 

23 24 - 3/> X 4f - 5; X 147/7 = 24 - ^3 X 4) X (4 X ro) -(5x7) 
x(i 4X2)=24X2^X4X 10x317x14x2 = 64 
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24 ;«;/;'+5$’j-3J-;«-5«+4>— 3;>><6wi=3X3X7+o- (3x10) 
— 3— (SX 3 )+( 4 X 7 )— ( 3 ^ 4 )>< (6x3) = 42 - 3 X loxix + 4 x 7 
X 3 ^ 1 x 6 x 2 = 42 - 1 + 28=69 

25 3xr— sxj— 7 X^- 8 ;j— 3 X«— 77 >+ 5 ;rt— 2> X 7 = 3 X 7 - 
5X 10-7x4- (8x7x10)- 2 — 3X 3 — (7x4) + 5x2 - (2x7) X 7 
=3x7x3, xiox^ X 4-8x7x loxlxj x 3 X 7 Jj + 5X3 x -^7x7 
= 24- 10+5 = 19 

Exercise 3 


1 3a:S=3X2*=3x8 = 24 

2 70 .®— ^'=( 7 x 8 =)— I 2 = 7x8x8x^=-4-=37^ 

3 2 «f- 7 ?;i 2 = 2 X 2 '- 7 X 6 ® = 2 X I 28-7 X 36 = 256 - 252 = 4 

4 8i®t- = 8 x3®X4-2X3®x 8 = 8x27x4-2x9x8 

= 864- 144=720 

5 St®- 3t®= (5 X 4®)-(3 x8’')=sx 4X4X4X4X 4-(3 x 8 x 8 x 8) 

-SX4X4X4X4X4Xjj3^-.|-S^ 


6 7 a 3^"^'— ;«®«=(7 x 2® x 3®x 12)— (6^ x 7) 


= 7X2X2X2X3X3XI2X 


6x6x6x6x 7 i. 


7 i:‘'-c‘=8®-4®=8x8x ^ =1 

4x4x4 

8 9c®r®)'®— 8rt®i®;«®- d)'®- rt=(9x 4* x 8® x 12®)— (8 x 2® x 3® x 6®) 
- (6x12®)— 2 = 9X4X4X4X4x8x8x8xi2Xi2X 

5 -_6X 12 X 12X3- 

8X2X2X2X2X2X2X2X2X3X3x6x6 

=256-216=40 


9 2a*J'-o3;'“ = (2X2®X 12)-(8®X I2-) = 2X2X2X2X2X2X2 


X2X2XI2X- 3 - 3 - ^^^^^^ =i 

10 3c’'‘rt»-o"5®=(3 X 4® X 23®)-(83 X3®)=3X4X4X4X4X4X4X 


2X2X2X2X2X2X2X2X2X2X2X2 

X- ? _N 

8 x 8 x 8 x 8 x 8 X 8 X 8 X 3 X 3 X 3 — 
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EXERCISE 3 


1 1 The given expression 

=40+66x8x8-21 X 8+8x8x8x8x8x8-65x8x8x8x8 

=40+4224—168+262144 — 266240 = 4096 +262144 — 2662 40 
= 266240 - 266240 = 0 


12 The given expression 

=8 x( 75)<+6 x( 75)s+iix(75)*+i3x(75)+29 

= 8 x 75X 75X 7SX 75 + 6x 75X 75 >« 75 
+ 11X 75X 75 + i 3 >< 75+29=6x 75 ^ 75 ^ 75 
+ 6x 75^ 7 S^ 75 + 825X 75+975+29 
=4 5 X 5625+4 5 X 5625+61875 + 3875 
= 253125 + 2 53125+449375 = 50 


13 






256 
2401 ’ 


Hence 35;//®- 4w/®+ 7;// + 1 5///® - 34W‘ - 3 


m 


16807 


5x1024 4x16 15x64 31x256 

“ 2401 “ 49 343 2401 

5 X 1024-4 X t6x 49 + 15 X 64 X 7-34 X 256 
~ 2401 

5120-3136+6720-8704 
2401 


14 The given expression 

= 25X(2 6)®-27 + 20X2 6 + 78X (2 6;®- I99X{2 6>“ 

= 25x2088 27064576-27 + 52 + 78x118 81376 

-199x308915776 
= 52206 766 144-27 + 52+ 9267 47328 - 61474 239424 
= 52231 766144+9267 47328-61474 239424 
= 61499 239424-61474 239424=25 

'15 The given expression 

= 50 X (3 4)' - 51 X (3 4)^ + 35 (3 4}- 563 X (3 4)®- 19 

= 50 X 5252 3350144 - 51 X 135 6336 

+ 35 X 3 4 - 563 X 454 35424- 19 
= 26261675072-6815 3136+119-255801 43712-19 
= 255801 43712 + 119-255801 43712-19=100 
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16 


The given expression 

=64x(Jj^)“-55x(^)* + 32x(V)‘’- I2I X (^f 

+64X - 4 X(V /+79 

5 S X (11)* (ii)*' 

~8x8x8x8x8x8x8x8”8xbx8x8'*^hx8x8x8 


I 2 ix 0 i)® ifiiV- 

”8x8x8x8x8x8x8x8 ^ 2x8x8x8x8'’''^ 

itxiixiixiixiixiixiixiixiixii S5 X 146 41 
8x8x8x8x8x8x8x8 ’”8x8x8x8 

1771561 Tixiixiixiixiixirxiixiix 11x11 


(ii)® 


17 


18 


2x8x8x8x8 


+ 121 - 


8x8x8x8x8x8x8x8 

161051 


2x8x8x8x8'^^^ 

805255 , 1771^61-161051 

8x8x8x8 2 x8x8x8x8 


=200 ggsass 


=200-- + i° 5 ?i 5_^200 

8x8x8x8^8x8x8x8 


19 


20 


rt® + ^" + r"* - 3adc = (24)® + (27)’* + (29)® - 3 24 27 29 
= 13824 + 19683 + 24389 - 56376 
= 57896-56376=1520 

The given expression 

=(3 625)® + (4 625)* + (5 625)' - 3x3625x4 625 X 5 625 
=47 634765625 + 98 931640625 + 177 978515625 - 

282 919921 875 = 324 54492 1875 - 282 91992 1 8; 5 

=41 625 

The given expression 

30080231 ^ 46656000 ^ 68417929 137374920 
343 343 343 343 

_ 1 45 1 541 60 - 1 37374920 7779240 _ ogggQ 
343 343 

The gi\ en expression 

= (i659)®+(i667)® + (i674)*-3 1659 1667 1674 
= 4566034179 + 4632407963+4691010024 — 1 3888607 1 66 

= 13889452166-13888607166=845000 
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Exercise 4. 

1 - J bif/i “ \lz 4 8 = V64 = 4 

2 ''Jpti = Vh 4 = V52 = 2 

3 pit = X3=2y3 = 6 

4 6 VCtf*) = G Vy 3« - 6 V3X3y 3 X 3 X 3 X 3 

= 6 x 3 18 


5 

4 V4rt' =* 4 V4 4 = 4 V16 = 4x2 = 8 


6 

4 V4^ = 4 5 <-J =16 


7 

2 - JaP ' = 2X2/ = 2x28 = 32 


8 

2 N*4/i'’ = 2x2/" = 2 2 8- =4x64 = 256 


9 

a-^hylf = 5 + 2 \^9 = 5 + 23 = 54-6 = 11 


10 

fx+/»^^ = 5 + 2V9 = 7x3 =• 21 


11 

3% < +/ = 3n 1+8 = 31+8 = 3"^^ 


12 

3n^c+/ = 3‘^'>+S *=- 3n'9 = 33 = 9 


13 

n'' 3 ('^***/) = I +8) = - 3 


14 

3 N'S~(;/ + 3 /) = 3 a (3 + 24)=6 27 = 162 


15 

3^8 (//+ 3/)=3 V8 { 3 + 24 )= 3 V 8 27 = 3 (2 3)= 

18 

16 

/\ /«+r=o+ 9=9 


17 

y/7 + g=0 


18 

3t -( 2 ^/-//)= 27 -(S- 2 )= 27 - 6=21 


19 

3 t- 2 (rf-/y) = 27 - 2(4 - 2 )= 27- 4 = 23 


20 

3 {tf- 2 r/;-A= 3 ( 9 -S)- 2 = 3 - 2 =l 


21 

( 3 t- 2 y-^ = (27-2)4-2 = 2S 4-2= 100-2 = 98 

22 

(3C-2J ^-^ = (27-2)4-2 = 25 2 = 50 


23 

3{i -(2rf-/;)}=-3{9-(8-2)}=3 3 = 9 


24 

3 (t - 2 )W- i ) = 3(9 - 2X4 - 2) = 3 7 = = 42 


25 

7 / - (»' - y -)^ 7 8 - ( 3 = - 2=) = 56 - (9 - 4) = 56 - 5 

= 61 

26 

( 7 /-//) 3 - 7 /Sr=( 56 - 3 j 2 _ 2 S_( 53 ) 3_4 


27 

= 2809-4 = 2805 


7/ - (//2 - lJ)!= 56 - (9 - 2)S= 56 - 49 = 7 


28 

7(/-;/)2-//2=7(8-3)5-22=7 25-4 = 175-4 = 

= 171 

29 

{ 7 /~C«=-iJ)}-={ 56 -( 9 - 2 )}s=( 56 - 7 )!=( 49 )s= 

2401 



8 


KEY TO ALGEBRA MADE EASY, VOL I 


30 ^8 + 3+16(1 + 3)'' 

= V27 (4)“= 3 64 = 192 

31 \ lp + zc + 4 ( I { c + 7 if = V8 + 3 +i 6 (i+ 3 )®= 2 + 3 +i 664 

= 5 + 1024=1029 

32 V/+3f+4^(<r+«)®= V8+(3+ i6)(i +3)®=2 + 19 64 

= 2+i2i6=-1218- 

33 V;^+ (3^ + 4 el ) c + «s= Vs + (3 + 16) + 3® = 2 + 1 9 + 27 = 48 

34 V^+3{(f+4)<^'f+w®} 

= V8+3{(i + 4)4 + 3 ®}= 2 +3(5 4+27) 

=3+3(2o+27)=2 + 3 47=2 + 141 = 143 

35 «(i +j - r - s )"' = 6(2 + 3^(6 - 5 - 4)’ 

=65258=625 125 = 150125 = 18750. 


36 4,{it-‘a{jrt-a+p))’-^{»-a{d-a)Jrp} 

= 4{9 - 6(8 - 6+I)}~ 4{^-^(8 - 6) + i } 
=4{9-6(8-7)}~4{3 2 +1} 

=4(9-6)-4(6+i)= 12-28 = 16 

37 5{r + T-* +j'(» - </- S')}- 5{(^ + H +/)« -d--] 

= S {5 + 4+3(9 - 8^)}~ S{f 5+4+ 3)9^ - 4} 

= S(5 + 7(9-4)}~5{(9+3) 1-4} 

= 5(5 + 7 S)~ 5(12 1-4) 

= 5(5+35)~5(i2-4) 

=5 40—40=200-40=160 

[r ■\-y\ap -z{c-a- r)}] - [^ +3 ^ap - r)f - <?} - 1 ] 
= [2 + 32(6 - 4(5 -6-2 )}]- [2 + 3''{(6 _ 4)5 _ 6} - 2] 
= [2+9(6-4(5-4)}]-[52{2 5-6}-2] 
=[2+9{6-4}]-[25{io-6}-2] 

= L2 + 9 2]-[25 4-2] 

= [2 + 18]-[iOO-2] 

= 20-98 = 78 


38 
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Exercise 5 

1 Vs lo<;s= + 50 or ;£lOO 

2 Loss of I «s c\idcntl\ represented bj'= i , {fai/i of 
must be represented b> - i, "ind .1 gain of £^o by -70 

3 Income of jft is represented b\ + J , a debl oi £\ must 
be represented bj and a debt of ;^ioo b\ - } x too or -25 

4 A debt of is represented by + J in income of £i 

must be represented b\ — J, and in income, of ^Soo b) — 1 x Soo 
or- 100 

5 \ distance of i mile to the north is represented b> + ’ 

a distmee of 1 mile to the South must be represented b> — and 
a dist ince of 150 miles to the South b\ - ’ x 150 or - 30 

6 The rise (8 in ) on the ist daj =>§-!Il. = 4 

2 in 

The fall (6 in ) on the 2nd da\ £=3 j 

2 in 

the rise on the 2nd da> must be rcpiesented bj -3 

1 he rise (10 in } on the 3rd d i> = l° .. "^ .e =5 

2 in 

7 I he gain in the ist \ear=|^ 5 _ 3 ?= 15 

Rs 2 

The loss in the 2nd tcai -=io , the g.ain in the 

Rs 2 

2iid jear must be icprcsented b\ - 10 

File loss in the 3rd t ear = « 20 , 

3rd jear must be icpiesentcd b) —20 

Flic gun in the ^th \car= ^^^-^=30 

Rs 2 

8 File gain in the ist \car=i5 , 

the loss in the tst jear""- —15 
1 he loss in the 2nd } car <=10, 

and the loss in the 3rd jear=20 

Flic gain in the 4th year •=•30 , 
the loss in the 4th jear — -30 


the gain in the 
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Exercise 6 

= -(5-*-3-t-ro)=-18 

3 _5_a-A=(-5)-«-(-6)-(-20)=-(5-«-6-^20) 

= -31 , and(-io)-{-3i)=-(io->-3i)=-4:l 

4 5 -;(-S)+(- 6 )>= -( 5 + 8 - 6)= -19 

=(- 256 4)+(- 9)+{-(«6-i)} 

=(- 1024) -i-f- 124)-^ (- J2) 

= —(1024—144— 12) = - 1 180 

6 f — 3<rtf-*)— rf+iT— ( — 20/^-»-(//-J-f') 

=(-31 S)-{-j)-(-5)+(-20 9)-‘-{(-4)J-(-5)^ 

=f-24}-*-f-a)-(-5)-(-i8o)-(-9) 

= -( 24 -*-a+ 3 -i 8 o— o ')=-222 

=(- 16(5 -4)J- {-625(4-2)} J- { - 256(5 - 2 } 
=(-i6)-(-i23o)-»-(-76S) 

= —(16—1250— 768)= — 2034 . 

8 |-(rS-j’)}-{-Cr=-i-)}-}-fa^-j*}} 

={-(=5-9y>-{-(i=5-27){'^{-(625-Si)} 

=(- i 6)-{-98)-!-(- 544)= -(i6-»-9S-5aa)= -658 

= { - 2706- 25^1 + { - 216(25 - 9)] - 125(36 - 9)} 

= {-27 h|-;-2i6 i 6]-{-135 27J 
=(- 29r)-(- 3456)-^^ - 3375) 

= -( 297 - 32 ' 6 - 3375 ) 

= -7128 

i7* — fr’ — = 6o* — 4* — 2* 

= 6 ox 6 ox 6 ox 6 oX:;y 54 ^j - 16 
= 50625 — 16 = 50509 ; 

(256-16) 

= 6 ox 60 X 60 X 60 X -’^= 54000 
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EXERCISt 7 


II 


xc'* = 12960000- 256 X 16 

= 12960000 — 4096=12955904 , 
ind (fl^-^^;xf<=(i296oooo— 256 ;x 16 

= 1 2959744 X >6=207355904 

Hence the gnen expression 

= ( - 50609) + ( - 54000) +(-1295 5904) + ( - 207355904) 
= -(50609 + 54000+12955904+207355904) 

= -220416417 

Exercise 7 

1 7+(-4)=7-4=3 

2 S+(-13)=8- 13 = -5 

3 ii-f+//=i 3-25 + 8=-i2 + 8=-4 

=6- 15 + 4- 7 + 12= -9- 3+ 12= - 12 + 12 = 0 

5 3w/- 5//+67 + ; = 12 — 30+ 12-8= - 18+4= - 14 

6 2 t=j'- 3 j’r- 5 ^V + Ty 

= 2 2“ 2 — 3 2" 2 — 5 2" 2"+2® 2^ 

=242-382-544+8 16 
= 16-48- 80+ 128= -32 + 48=16 

7 rt 2(.=4 3=i2 , ^rt-=5 36=i8o, 
cb-=5 25 = 75 , and ^=^2=4 36= 144 

Hence the given expression 

= (- I2)+(i8o)+(-75)+(- 144) 

= - 1 2 T 180-75 — 144=168-219= -51 

8 The given expression 

= 3®+395 + 3325 - 5 " 

= 27— 135+225-125=- ioS + ioo= -8 

9 The given expression 

= 16-484+6416-42 64+256 
= 16- 128+384-512 + 256 
= -112- 128 + 256= —240+256=16 
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10 The given expression 

= 5®-S6257+io I2S49-IO 25 343+S 52401-7^ 

=3125-21875 + 61250-85750+60025-16807 
= - 18750-24500+43318= -43250+43218= -32 

Exercise 8 

1 fl+^+f- 2 n- 35 + 4 r 

~{a- 2 a) + {b-?ib) + {AC-c)= -a-ib-iry 

2 Sfl®-7^® + 8rs + 5A2-7tS-6n2 

= ( 5«a _ 6 a ^) + ( 5^2 - 7b^) + (8c8 - jc^) =. - a^-zb'^^c^ 

3 8a — ai — 7fl+5r— 3a+5fl^ 

=(8a— 3a— 7a)+(5a^— a^)+St= — 2a+4a^ + 5c 

4 ynnp^ — 6a^> — 7f® - Zninp "^ + 9c® + 4a//; — 5^® 

=(5>««/}® — 8;««;J2j ^ (jt^abr— 6 abf ) + (9£’^ - sr’* — 7 r®) 

= - ynnp'^ — 2abr - 3^^ 

5 — 7a^ — 5 # V + loa*^ — 3 ^ V + Z^/~ ~ 5^ 

= ( — 7a®^ + loa®^ — (C^b) — + 3^®f® + bH^) + {yif —^df) 
= 2 a ®3 — — 2df 

6 8x*j'— 5r3'^— I 7 ;i:* 3 ' + 20t^'®— 2ij’s: — 353 r®_j'® 

+ S^y - 4xj's + = (Sar^j' — 1 7 i ^; + yry) 

— ( S^j's + 2 xyz + 4 zj>s) + ( 2 QX ®j® - 3 5 1 ®^’® + 5 1 y-) 

= — 6x*y — T I %ys — i or®)'® 

7 - I3a®^f+ I 5 a 3 ®£-- 27 a^f® — 5a®^r+ tsabc^-23abc^ 

+ 7a®^f + 6 abc^ + 1 ga^V 

=( - i3a®^c- 5a®^f + 7 d‘bc)+{isab'’c- 23rt^V + iga^®^) 

+(i3a^r®- 27a^f®+6a^r®) 

= — I ia®^g+ 1 1 ab^c— Zabc^ 

8 2or®;«« — 23»^\/^ + i4«Sr>'« — 37t^tnn — A7ti'‘rm 

+ 54;«®//r — 8i®;««+ i3«*r/« 

— l 5 ;«® 77 r + 2o;/®iw=(2Qx®OTw— 37 i®/«/ 7 — 8t:®/«») 

+ (547«®/7r - 23/nhix — 1 5 vi^nx ) 

+ ( 1 4«®r;« - 477/®A m + 1 377*1 m + 2o/;®i in') 

= — 253r®777;7+ 16777*7/1: 
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9 The required sum=( — 2+9-*- 2o)+(25 — 24-42) 

= -2 + 9 + 20-r25-24-42«-(9 + 20 + 25)-(2 + 24+42) 

= 54-68=. -14 

10 The lequired sum = (i5 — 14)+( — 70 — 96)+(i5+6— 90) 

= 15-14-70-96+15+6—90 

=(i 5 1 5 6) - (14 + 70 + 96+90) 

= 36-270= -234 

1 1 The required sum 

= (3 4)-^(-59-^7 i6)+(-26-«-5 10- I2)+(io 5-7 9) 

= 12-45 + 1 12- 12-^50- 12 + 5o-63=(i2 + ii2 + 5o+5o) 
-(45-*-i2+ I 2 + 63 )= 224 -i 32=92 

12 The required sum 

=(-4+9- i6;+(-5-30+42)+(24-45-3o+6o) 

= -4+9-16-5-30+42+24-45-30+60 
=(9+42+24 +60)- (4+ 16+5 + 30+45 +30) 

= 135-130=5 

13 The required sum 

= (-6-«-72)+(i2o-6o+7)+(— 16-25+90) 

-^(48-35 — 42+24)= -6+72 + 120-60+7- 16-25 
90+48 - 35 -42 + 24=(72 + 120+7 +90+48 + 24) 
-(6+60+ 16+25 + 35 +42) =361 -184= 177 

14 The requirea sum 

=(24- i2o)+(49o-72 - i8o)+(-8o+243-8io) 

+ (80-2800+72— 1 500)= 24- 120+490- 72- 180 
— 80+243-810+80—2800+72— 1500 
-( 24 + 49 o +243 + 8o + 72 )-(i 20+72 + 180+80 
+ 8io-‘-28oo+ i5oo)=909 - 5562= -46 53 

15 The required sum 

=(3810-5 81 6-4 100 8)+(- 13 4 10+464 5-7 25 4) + 
(-5 1444+87 100+9 125)+(5 649-7 100 12-4216 10 
+8459)= (2430 - 2430 - 3200) +(-520+1280- 700) 

-r ( - 2880 +5600+1125)+ (2880 - 8400 - 8640 +1440) 
= - 32 oo+ 6 o +3845 + (-i 272 o)=( 3845 + 6 o)- 
( 12720-1- 326o)=3905- 15920= - 12015 
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Exercise 9 


1 


3 


5 


6 


7 


9 


«-2d+5C 
-7a+36-8c 
'- 6 «+ b—ic 

a:® + Sir* -54: + 4 
ir®— 6 ar®+ 74 ‘ — 8 
-jr®+7r®-2r + 9 
+ 54:® +2 

2t:® + 9r-* +7 

4:®+=rj- + 3j'®- A+ y+2 

— Sir® + y^+ 24 — 5 

+3)'+" 

64®+ ry — r — 4)' + 2 

2 ir® - 3 ^''* 

!U®-Sy'+ j'® 

-74® +4y^-Si: + 2jr 

3a^-6j'® + y-5 

3t-4j'+3 

-54r®-24:_y- y^-2r- j' — 2 
o®A+ ^®f'’ 8 

5 a®^- 3 rtic- I 2 i®c® 

— 4 «®i+ 2 aJc+ 8 J®c® 

2a‘’^ + S6®c® 

4a®d 


2 -3®^ + 5;'-9s 

+ 5i^-3;' + 7‘ 

-2J'+ g 

Zir — £r 

4 3a-2^+ 7f-8rf’ 

- 5rt + 2f-t-6rf 

+ ^b-ioc+ d 
ff-4^+ r 
+ 5<^ -7 rf 

-it+2/» — Srf 


m'^n^-yn7tp + 2inhi’ + 6;«®«- 
5 ;«®«® + 7 7>inp - mhfi — i oni-ti^ 

— 5 mnp + 3;«®w® + 2»«®;i® 

7«®/l® 

mhi- 


- imhx^ - 47;t®/i® + 

— 7«®7/®— 7«//^ 


1 2a®i®4r — 29^4 ®a + '^x'^cPb + 45a®^®4r® 

— i8a®5®v + 25^"4:®<i— 54:®a®i— l6a®^®4r® 
2oa®^*r — 28^®4 ®« — 23 x^cPb + yzcPb^x ® 

— i4a®^®r + yzb'x^a — gx^db— 6ort®^®4r® 

a*^®4® 


10 — isa^^*c*+ 7^*<f^b^ — 24b*c‘a^ + 2ya*b\^ 

23o*^V+ ib*<^a^- i^a*b^c^ 

I - i 6 c*db^ + 2 gb*c^a^ — ga^bV 

- i8a*5V— ioc^a®J®+ 3a*bh^ 

«W ~ 
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zsn~lfl - U'c- - 23C^a^ iga-^c- 

- 123 V-*- i 6 fV- i4a-6-c- 
1 3 rt V — 2 oi V -4- 1 ychi" -4- 27«*3 V 

- 3 1 « V -*- 293='f 3 - 1 3 f ’£ 1 ® - 6 ^ 23 V 

3a'i~+iol>~c“+ 4CiO — 2jeCb-i?- 
aU^ — 03 ^ 3 + c^a“— a~b“c- 

5rt“— 1833 — 53^3— 25<73f 13 

— 37 <*^+ 2933-*- 3Sr— jabc 
43 a + 1 13-" - \ 7 c'+ 2 babc 

4tt'+ I3b^+2i£’ - iSabc 

— 14^3 — 343 * J- i2£:'-l-2lrt3g 

a‘-r 33 -r c— 3abc 


3-1 ■-*- 5J 20^3 + 49^’ 

— 23r3- ^"S-*- I7fl3— 273’ 
•*-2oV— 4;'®— 3rt3-!- 333 

-i- 7n--23h” 
ct- -*- 23“ 


Hciicc the required \alue 
= 25 - 4 - 128=153 


14 iOrt2_26;r^'*— 3 oi‘’ 33— i7«'j‘ 

- 3o4rt3 j. 3 jt _ 28.r33S-*- i 6 a'^ » 

— 9Ty’— Sag’ 

+ 289£t3 j. 51V— 25rt‘9" 

- 5«= 


Hence the required \alue= — 125 

15 2 a-— 7 b--^ gx-- 13 }--*- JSab— 2 ixj 

- 6 ci-+ib-- 20 x--^ sy-— Sab+ijij 
-*- 5a3— 233 - 4 - 133-3 — iqj'3— 20 /t 3— i6tj' 
— n--^3b-~ 2a3-i. iSj'S-r- 1303 -*-23^9 
2 b- + 3 r} 

Hence the required alue=32-f i68=200 


16 2gabr-3gbxy■\■4g^^a—3g}ab 
- 1 gabx 4r 2gbxy — 3 gxya •h 4 gj ab 
2abx4r 6bry— I2r)a4-2jyab 
— I -^abi -*- 43.r; -»- 3;i9«— I4j’«3 
— abv -i- xya 

Henc-e the required \alue= — i6o-f28o-t-120 



KC\ TO AIGLrK\ MAWi: tAS^, \ OL I 


1 7 1 - 43^= v 2 + 62 1 V - ij- 

— 25n^- + 2Sih--4‘Zx-j~+ sgnfiij' 

37rt'^®+ i9^-A:-+35.t";'— 25 rt^ij' 

-2gnV>-— 4 ^-j:-- 55 t^-+ gadit 
Hence ihe required \'ilue= 25 x 16 = 400 

18 46 fl* + 38 i^-S 7 fr^i-— I 05 j^ 

— 56 ^^ — 583 ^ +47<7^r-+ 8 y'* 

+ 23 rt* + 75^^+63rt^r-+ 57 }'’ 

Sj'* 

+ 26rt‘ — 22/;‘+ jabr-— 457 ■* 
aln^ 

Hence the required \r»luc=-4X5x8xS=1280 

19 3Sr_)'' + 207 nA^ — — 62jn* — S^a{n-j’ 

— 65.1 — 87 «^’ + 68 ii^ + io 2 _j n* + 53fi/n y 

+ 53^}’*- 75«/'’ + 43^«^^— 25 ;n^ + 26 n^i y 

— 2gij*+ 4Srt^* + 26^i^+ 28; - 65rt/n"i 

+ 6rj’*- 89rt^*-39^i 43 j«^ + 6917^1 - r 

Hence the required \alue= 5 X 4 X 4 X 4 X 4 <= 1280 

20 57«*^r+ 25b'ij -I43r*J^7 + 37J'*^2b^-253a7/x- 
-63a‘6^ - 8s6*^j + 63r*jn-g2j*ab+ 73a-fih- 
+ g6a*bi + i32b*iy+ 36^J«+3yWy+ S2aVr- 
-jSa^br- 52 ili_)- I7ji^ja + 27y>(ib- 50rt7;-t = 
-I2a^fijc- 2obUt+ 6ir*jfl- 7j^tib+ i 4S(i'‘b^i - 

Hence the required \ * 11110=0 


Exercise 10 

1 “3+(-5)~(~6)*t-(-8)=-3 — 5+6- 8 

= -(3+S + 8)+6=-10 

2 3-{-S)+(-6)-(-8;=3+5-6+S=(3 + 5 + S;-6 = 10 

3 -6-(-8)-[-(-5)}-3 6+8-(5)-3=-6+8-5-3 

= -(6+5 + 3)+S=-6 
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4 _ 6 -[-(-S)}+(- 5 )- 3 =- 6 -( 8 )- 5 - 3 =- 6 - 8 - 5-3 

= -(6 + 8 + s + 3 )= -22 

5 -(-3)+(-s)-{-(-6)}-(-8;=3-5-(6)+S=3-s-6+S 

=f3 + 8)-(5 + 6)=ii-ii=0 

^ 50'(-47)-{-(-i54)) + {-=34)=50-r-47-(i54)-234 

= 50 + 47- i54-234=(50+47)-(iS4+234) 

= 97-388= -291 

7 -{-(-47)}+(-234)-(-50)-^-^S4) 

= -(47)-234 + 5o+>54 
= -47-234 + 5o+« 54 
= -(474 234)+ f5o+i54) 

= -281 +204= -77 

8 -{-(- iS4)}4-(-47)-(-234)-(-5o) 

= _ ,54_47 + 234 + 5o=-(i54+47)+(234 + 5o) 

= -201 +284=83 

9 -{-(-234)}-(-47)-(-i54)-(-5o) 

= - 234 4-474- 1544- 50= -234 + (47+ 154+ 50) 

=- -234 + 251 = 17 

10 -(-So)-(-234)-{-(-‘54)]-(-47) = 5o4-234- 154+47 

=(50 + 234 +47)- 154=331 -154 = 177 


Exercise 11 


1 (2rt+3A-r) 

+(-ff+ b-c) 
n-{-/[h~2c 

3 (2:r + 3;'— 4s) 

+( y- y+ r) 

3.i+2j'-3c 

5 , (31=- fjfzz”) 

+ (- t° + 2^ '^-3£g) 
24.2+ y'i-z- 


2 (- rt-2^ + Sc) 

+ (-2a + 5g-4c) 
-3«4-3^+4 c 

4 (-57;/®- W7/+4) I 

+ f3w2-.3„^„_.g) 

— 2 « i 2 - _ J 

6 (2«r+ -iy— 6 y^) 

4-(-3at+4ty-'^ 

- ar+5Aj'- iij'2 



KEY TO ALGEBRA MADE EAS\, VOL I 


IS 

7 ia--saD-Sfi-) 8 (s^c- c^-i- zzj) 

+(Sa^- 2 afi+ 7 i^) +( 26 c- 6 c-+ 8 tj) 

4 a-- 7 afi- 6 ' 7 ic- 7 C^+iaij 

9 (TS-3r-+6i+7) 

+(-2.t^+4a:^-7r-5) 

— r®+ x^— t+2 

10 {2X^-2X^J -yc-y--k-4X}--y'') 

+(— r*-—2x^y+ycy-—(nj-+y) 

x^- 4 xy ~ 2 xy^ 

1 1 (2M/^ — i^m~n + 1 5//W® - 37/ ■•) 

+ ( — 3 »/ ^+ 7 w-/i— 8 //</^+i 3 >/*) 

— 6 wi®«+ 7 mn~— 24 fi* 

12 {sp*-i2fg4- 7 /- 9 — 23 />?=>+ 3 ?') 

+ (-8;»*+ 7/>V- iq^V+ 13P9^-S9*) 

-3P*~ 5P^9- 3P“9--i‘Op9^-2g* 

IS (jr'- StV+ 2 x^j^- 7 i^j^+ 6 j*) 

+( 7x^- 6.tV+ Sr^j'^+i3.ry-9j '*) 
lor®- iu<j'+ 6t5'®-3;* 

14 (S7«®«i — i7«®r»« + 26i®/««— i3;«-«®;r— 19 / -t-;//) 

+ ( - 3 mhix + 1 ow^t ;« - 1 4 .t^;;/ n + 3o;«^/ It + 277/lt -w) 

zmhir— 7«^t;«+ i2.rS;///j+ 7wS«Si+ 8 w®t-7« 

15 (4&x®-3ii®;'- 7v^;'-39i!?’®-4i-J^V + 652y*-53>’®> 

+(~37^°+2Sy^.;'-4yil~ + 54y^J^+67t^'^-843j»+93)’'‘} 

iij:"- 3.r®j'- soir*j'=+ 15^:^’®+ 261^'^— i9,^'"+4qj'’ 


Exercise 12 


1 ( 2 fl+ 3 #- 50 

+(- 3 g+ 4 ^- 5 ^) 
— a + 7d—ioc 

(2v-~3xy+4j'^) 
4 -( r^- tj>+ j'-) 
Srs- 4 rj'+ 5 j-s 


2 


( 77 «— 27 /+ 5 r) 
+( 37 « — 57 / 4 - 77) 
10777 — 77/4- 127 

(2.r®4-3.r2-3.r4-5) 
^34.2^3— ga - 6 ) 
aS 4 - 5 -i*- 8 v-k 


3 


4 
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6 ( 2 fl*- 3 a^ + 3^0 

a^-\-^ab— \bc—ib^ 

7 (4-6,r+ 71®- 9r®) 
+(2-3^:+ gJT^- 7t^) 

6 — 9jr+ izr-*— i6r’® 


6 (3;»:® - 2;«:®/ + gj'®) 

+ (5T^®-6A®y+ 4^^- Zy^) 
&ir®- &r®J+ x-ixy^- 12>'® 

8 (3A* — 2Ar®— 8r®+7) 

4-(-A* + 7 ^^- 9 ) 

21;* — 2A®— AT® — 2 


9 (t®-6r* - 4r® +5) 

+ ( 5 .r®- 2 Ar*+A:®- 6x--gx — 8) 

6ar®— 8r'*+ r®— lOf*— 91: — 3 

10 (r®-4A:^'- 8-y'®-Srt^) 

+(-2a" + 3a®j- 7rj>- + 3a^+8j’®-g'') 
— AT® - — 1 5 rj'® — 2ab+ 8_j'® — <1® 


11 (i2x*y- sr^y"-{-ixj>2^-gxyz) 

+ ( 2A *J> — 2A®J'® - 3AJ<g® + 7r®yg) 

1 4a:*J' - 7 r®j"* + gAy's® — 2 a:®j>s 

12 (2a®-3^® + gf®-6a^ + 7^f-8rtc) 

+ (-ga®+4^-‘+3g®+7a^-2^c- ac) 

- 3 a®+ ^®+ 8 f®+ rti + 5 ^f- 9 (ff 

13 (2A®-3r)'+5j'®-6i -8y'+9) 

+ (3A:®-2^y>-4y®+g ^ + 7y>-I2 ) 

3 A:®-grj+ y- X- y- 3 

14 (a'’-3a®^+ ga(>®-9i®+3fl®-2a^+ b^) 
+(-2a®+2a®^+ 7a^®4-7^®+gg®- gfl^— 4^®) 

- rt®- a®^+ i2a^®— 2 d®+ 8 rt®- 7 fl^ — 3 ^® 

15 ( 3 ai*-ga®r® l- 6 y'x:^c®- 7 j'®i-^c+ 8 y'£:®^f) 

+ (2g c* — 3a®y® 4- 2yzbt? + 9y'®g^c — 4yg®^c) 
gflt* - 8rt®A® + %yzbc^-\-2yhbc-V i^yzHc 

16 (2g - i6A®y'®r— I7ry'®r®+2ir®£®y'- 6r®y'®A®+ Sxys*) 

+ (-27 + igr®y®g+ i9Ay>®2®— 19 a:®£®;'+ i2A:®j^®g®- 1 ixys*) 

— 2— r^'®^+ 2Ay®A®+ 2x^z^y+ Cx^y^z^— ycys* 

17 {2gv*y^x^-37r^z^+S4'^y^z*-45x^y^s*- 67x*y^z'^+ Sgxy^z^) 
+( — 2gr*j'®£®— 43yyg® — 26a:®y®g^+23r®y®g*— 35r*j/®g®+66r^^g® 

4A:*y'®Ar® — 8or®;'^^® + 28r‘Jy®2^ — 22Ar®^-*Ar*— I02r'|;'-*js®+ iggA:®^'*^® 
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18 ( 4 iry 2 ®- 87 ary 2 * -28rty%’+63jrij'V- 552:^2^ + 371^2*) 

-^-_53£y£®--23£y£jj_+86£y£f+^9£y£^^+9+^yflii75£y£2x 
— izjrys®- iooty;s^+ 581^2* + 92ry2® + 39iy2*- 382:® 

19 (- t® - y-- yz) 

+ ( - 32:® + sxy - 6y - 7^2) 

- +t ® + 52;^ - 7 J'® - Sj's- 

20 (r* + r®_y® + it^bx—nbxy^ — zxyab) 

i^-y^+ a^x—s^xy^—jxyab ) 

6 r®— I 2 j:y + 2<i®Ar — 7ir)'® — 9r^rt^ 

21 ( 32:* + 5 zY -12/) 

+ ( - 5:1:* + 6 x^y - 7i®y + 8rj>® + igy*) 

- 2 x‘^ + 6 x^y- 2 Jx^y^ + &xy^+ jy* 

22 (- 7 V® - 42 ®J'® + i 32 .®y +29y'f') 

+( ^x^+ 2 x*y— 6 x' 'y^— tyx-y^— iycy^ + 2 iy^) 

- 22,-® + 3 - I ary - 4jr V - 1 32-^ + 50J'® 

23 ( 2a®+5rti-6^®) 

+(- a® -2<»®) 

/i®+5rt^ — 8^® 

24 ( 5x®-6t/+4)'®- 8t-io;'+i5) 

+^- v\- 2 xy- 3 y^— +r- SY " 6) 

42 .®- 8 r^+ ;'®- I2j:- i5j' + 9 

25 ( 3rt®-4a®^ + 5«6S-8^®) 

+ (— a® + 2g^® — 7^) 

2rt® - 4a-'d + 7a^® - 1 5^® 

26 (- 8;r®j'+4;r®y- Il;y+I2x®- 137 + 27) 

+( - 4 j:®j> + 3 x®y®+ iiA r y- 20;r®4 30 )'- 56 ) 

- I2a:®^ + 7r®_7® — 8 j:®+i7;’-29 

27 (3a® - 7ab — Sbc + 9^®) 

+ (2a® + 3ab + 3^c + 2^® ) 

Sa®- 4 a 5 - 5 ^f+iii® 

28 (- 3 v®+S 7 ®- 72 y'+ 8r — 9) 

+( y®-8j/®+2aj^- iij:+7 ) 

- 2 ;irS- 37 ®-S 2 :j/- 3 r -2 
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29 

30 


( - 7a'- 8 ^ ‘i - 1 
+ (4rt*~ — 

— yi"— ixb^c— 5 ^** 


( 21 t='- 37 ij'-+ 42 j‘- iS.r®+ i9ij'-39) 
t(-2 5t*' 4-I5i j --87j‘‘ 4- 7t--43Aj’ + 24) 
- 4r''-22j;’'-4y*- iljr-- 24 tj— IS 


Exercise 13 

1 The expression 

= 2<t — 3^ — 4rt4-6^ — 2fl+5^= — 4a+8^ 

2 Tht sinen cxpiession 

= i -j»4-4A-h2.t-3>’ = 7t-4J 

3 The },'i\en expression 

= - 51 +j'-3,r+j'-2^’ + 6t = -2A 

4 The o'l't-n exprcssion = 3o— 6rt+(2^-rt) 

= j«— UO+2^ — rt= — 4rt + 2^ 

5 Thc};i\en expression^ — rt-2^+(6fl+4d) 

= — <1— 2^+6<t 4-4^= 5ff+2^ 

6 The{(i\en txpiession--2o—{5^ — 7^ + 20} 

— 2 « -§b + 7b-2a=2b 

7 The {,'>'£11 expression =3-{5— (6-7+9)} 

= 3-{5-^’ + 7-9} 

=3-5+6-7+9 

= 18- 12 = 6 


8 The tfiven expression 

= -2 + 3 + {-4-(-5-6)} 
= -2 + 3-4-(-5-6) 

= -2+3-4+5+6 
= -6 + 14=8 
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9 The given expression 

== -a+33+{-2rt— (-rt-43}} 

= -a+3i-2a+a+46 
= - ia-k-nb 

10 The given expression 

=a-\^b- { 3 c- (a- 2 b + 3 t)}J 

=a-[2b-{3c-a+2b-3c)] 

= a-[2b-3C+a-2b+3c] 

=a-a =0 

1 1 The given expression 

=3^-[Sy-{ios-(Sj:- io_y + 35)}3 

=3»^“[5y-{io2- 51 ^+ toy- 3«-}l 

=3^- [iJ'- 105 ’+ 51 - io^' + 3 r] 
=3^-5y+iojs-3x+ioj>-3z 
= -2A + sy+7g 

12 The given expression 

= -a-[-b-{~c~{-a-b-c)}'\ 
=‘-a-{_~b-{—c—{~a-\rb+c)}] 
’=‘~a-[~b — {-c-\-a-b — c)] 

= ~a-[~b+c—a-\-b-Vc\ 
~—aArb~c-\-a—b- c 

= -2C 

13 The given expression 

=zi -y'+{9^-(io;'-4r)} 

= ar - sy + 9i -( iqj' - 4 r ) 

= 2 a - 5;' + 91: - io_y + 4 .r 
= 15A-I5y 

14. The given expression 

~ ~ S^- 3^+{(>a~ (Sb-ja)} 
“-S«-3*+6a-(5^-7rtj 
= -5«-3^+6«-5^+7rt 
= 8<7-8^ 
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15 The given expression 

= - 7/;; - 3« +{S;« - (4// - 10;;;)} 
=» - //// - 3« + Sw —( 4 //— I om) 
■=;//-3«-4«+ 10;// 

= 1 1 w - 7// 


16 The yivcn expression 

= -2(i+4^ + {-6ir-(-8rt- - JO/)- \zc)) 
— -2</-*-4S— 6 r-( — Srt — lo^- 12c) 

= — 2<i+4^-6f+8»H^- io/>- I2C 
= -2rJ-^4i-6r+S'/- lO^- t2f 

=^( 3 ( i —( ih — iSr 


17 T he ijiven expression 

=« -3-’ +a> -7“-(-9-»- -lU'- 13 O 
*= -3-1 +5) -7-+9^ + - ly - 13 s 
^ - 3 r-»- 5 j'- 7 r+ 9 .r- iij - 13 :: 

= (xr— 6)’— 2or 

18 The given expression 

= -Zi +4;'+{-6r-(-3A- -s;'-7r^)) 
= -zr+4;--6r-(-st- -5J-7") 

= -zi+4j'-6r+3a + -5j'-7j 

=■ - 2 r + 4j' - 6r + 3:t - 5;' - 7;: 

19 The given expression 

= -X +5>’-{-5r-(-zr+ 

= -r + 3 _> +5r+(-2r+ - 4 j'- 6 r) 

*= -r+3J +5ir-zt + -4;'~6r 
• =-f+3j'+5r-zi-4y-6c 

= - 3 A-j’-r 
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20 The guen expression 

= -2rtJ-[-5^-{-Si:+(-3« J-9f)}] 

= -2a-5i-{-St-»-(-3« bb~^c)} 

= — 2 a— 5 ^TSf— (— 3<7 6*-r9r) 

= - 2 «- 5 ?+Sc-r 3 tx+ -6b-^gc 
= — 2 a— 5 ^-rSff-*- 3 <i — 65— 9 c 
=a‘— itb—i/C 


21 Thegi\en expression 

= -r-y -{-Qr-i-(-3.r - -7;+r ir}} 
= - r-5; -r9=^-(-3 ^--7.?- 1 ir) 

= -r- 3 j +9r+3r-r-7;-iir 
= -r- 5 ) -»- 9 r-»- 3 .t -7j +iir 
= 2A -I2J -^20^ 

22 The gt\ en expression 

= i2rt-35-5f}-«a.2«_(f_4rt)4.-f 

=2rt-35— 5f-rt— 25-t-4«-»-7r 
= 3«— 5-»-Ttf 


23 The gn en expression 

= r-j-(r-r)-j-r-r + r-(7-=) 

= 23- — 2; J-s — I — i — r 


24 The gi\en expression 

= 2rt-{5-c)-35+(2»-r)-2fl-(c-4/;)j-35-*- 
(2«7 - 4 f)- {6r- (25 - 3 «)J - 5f-(6fl- 75)} 
=4ii-5J-r-3P-*-2r-f— c — 45 J-35-r2rt— 4 c— 6r-*-25 
-37-5CJ-6 7 — 75 
= iift—2b— i6r 


25 The gi\ en expression 

= a—(—b-c—ef)-^{—7r-^»-j:)—j —c 
=i7 — (5— i)—j 
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26 The i,M\en expression 

/« — ;/+ 1 -j'+r) 
=«i-{/y+c-rf+»4 + (-;/ + r 

27 The gix cn expression 

=(ff-/;-r+rf-7«)-(-« + r +r) 

+; -r)J 


28 1 he {{i\en expression 

Miscellaneous Exercises (I). 

I 

1 (;) 5 hoiirs=iox2 hr (unit of time), and 

10 IS the required nupiber 

(rt) 5 hours *=1 x 10 hrs (unit of lime), and 
^ IS the required number 

2 r-_>'= 17-25 = 25- 17=8 

3 hoc ^ri 10, Page 9 

The respecliie cocnficienls are 15, Sff, jab- ind \(itn‘pq 

4 s/ ttb St inds for “ the square root of txb^ while x' ab stands 

for "‘b multiplied by the square root of a ” 

•J ab- tib= 4— '^94=3 2-34=6- 12 = 12- 6=6 

5 4 distance of 880 yds to the north is represented by 40 , 
a distance of i yd to the noitb must be represented by sV’er* 

> • >'*'1*'^ to the south must be represented by and 

a distance of it jds to the south must be represented by 
X It, or 

6 See An 4, Page 22 

7 bee Art 1 , Page 30 

8 9 . 7 . 5 i 2, - I, -3, -4, 8, - 12 * . 
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KEY rO ALGE15RA MADE EASY, VOL 1 


II 

1 . (/) ab — ax 6 =a 6 — ab =0 

(u) 45-rt^=45— 4 5=45-20=25 

(m) 74-7«=74-7 4 = 74-28=46 

(tv) 85-8^=85-85=85-40=45. 

2 a" means axaxnxaX to/; factorM, 

whereas ;/'* means // x // x // x ;/ x rt factors 

The given expression 

=2401-43435+64925- 47 125+625 
=2401-6860+7350-3500+625 
= (240 1 + 7350 + 625) - (6860 + 3500) 

= 10376- 10360=16 


3 ^'’J'T'ber whose cube is “n” 

Sth power is “rt” 

Vrt= 8th power is “n” 

Xia — «th pow er is “n" 

The given expression 

= n^64-i 5X V343-216-2 
= \'49x V125 =yx 5=35 

4 See Note 2 to Art 3, Page 19 

5 Tlie required sum 

=i 3 x-y- 8 ry- I9t^j'+i7r^') 

=( 3 -^!j'+ I 7 i"r)-( 8 r-j+ 19^:';') 

= 2 ory - 27xy= — 7r*j > 

■\nd the numerical v'iUie = — 7 4® 5 = — 560 

6 The required sum 

= i 6 r*- 8 ij'S+ 24 ASj'-+j'*— 321^' , and Its numerical value 
= 16256-84 125+24 1625+625-3264 5 
=4096-4000+9600+625-10240 
=(4096+9600+625)— (4000+ 10240) 

= 14321-14240=81 
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7 (i7^- i2(j- ign) 

+ (J 3 /'+- 5 ^- Aff) 

30A+ I3r-23rt 

8 The Ki\en expression 

^3’^-[4;'+{2 £-(i - 5 J' + 3 =)}]-^ 3 -^ - 7 J') 

= 3, _4,._{2-_(a_y, + 3s)}_3^+7y 
“ 3 ^ - 4 )’ - >' + 7 J - 2 J:+fr - SJ'+ 3s) 

= 3.1 -4; -3A +7j'-2r + t -s;'+3s 

= » -2J'+g 

III 

1 (/■) {a+b)c =\~yc 

Ui) (r+j*)' = ^®+J’’+2Aj» 

(///) V(w -«)—»«’«■’< >./t + 

(«/) rt>A 3 rt> 3 ^ 

2 A IJ C D E F G 


The length of C/J is 6 inches , the length of DC must be 
-6 inches Since DC is lepiesented by 3, the unit of length 
must be ( - 6 in— 3), or - 2 in 

/?^=/?C+C^-(-C/?)+(-^C)=(-4)+(-6)=-io, 

DB will be represented by ( - 10 in 2 m ) * c by 5 , 

/3/'=(/7F+£'/')=5 + 8«s= 13 in , it will be repiesented 

by (13 in 2 in ) I ^ by —V , 

C/?j+(-^C)+(— i 4 /y)= - 13 in , It will be 

^ 1 ^ in 

represented by — ^ — te by 
DG={,DE-\-EF-\rI'G)=^ 7 a\x\ , it will be represented 

by r° -L ” — t e by — 10 
-2 in 

3 Sec Art 3, page 20 

The required sum=(-a‘*)+(-3fl®^)+(-3rt^®)+(-i5'’) 

{«’ + + 3«3® + i’) 

■=-(216+3364+36 16+64) 

-= -(216+432 + 288+64)= -1000 
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4 See \rt 7, Pnye G 

5 riic gucii espression 

= ^5(2 + 3)-;^N/r2 +^5 - 4 ) + ^2(5- 3)- 

” ^^ 5 ~ 5 '+ V 22==5 + 2 + 2 = 9 

6 V reccixes t pounds , /3 receives ft +«) pounds and c 

(i +ti + /j) pounds 

Hcncc the whole suni = t +(t +rt)+(i + n + 31 + 2ei + 6 

+ 2fi--‘,y'+r^ 

■\- 2ab — 

/»- + C ‘ 

8 {2.1 = -0-’- U)}-0’*-(-lV--J'-)} + {2)'=-(3U -a:®)} 

= 2 r- -j - + \y ~j = + (4.r- ~j ') + 2; - - 3.13' + 1 

« 2 1* - J-' -1 tj' 2 + 2^- - 3.ry + 1 ^ 

= 7|2.-2tJ— j2 


V 

1 Sec \rtb j6 \ 17, Pages 15, 16 

2 Tollow the directions gnen in Art 6, (Page 6), in finding 

scparalcl> the v.alucs of (r) «x^, (//) c— rfxt and (ii;) 

Now subtract (7/) from (7), md to the remainder add (777) 

3 See Art 9, Page 9 

1 he required f.ictors are 2, a, b and (a + b) 

4 Sec An 6, Page 23 

5 The given espression 

^ 244 6 V4'2 _ 294 

(4-2)2 4''^/2 4+4 2 644 

244 6 2 29 

4 4 4 4 16 64 

g 62 29 

“4444 “64 

= 8-,V-{iS 

= 8 -J= 7 A 
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KEY TO ALGEPRA MADE tAS\, VOL I 


6 t=-7i:2 +6 i*'+ 5 
2 x^+S^-- 3 x+ 4 

- 4 x ^- 7 r-+zi -II 
5r^’* + 9 ^''- 4 ^+ 2 
4r® +r 
the lequired \alue 

=4 5 ‘+S =4 '2S + S 
= 500+5 =505 

7 See Art 4, Page 32 

8 The gnen expression 

=- 2a: - [3.1 - 9 J' - {2 1 - ay - 1 - s;'}] 
= 2a: - ts-t - 9;' - 2ar + 3)' +a: + y'] 
= 2.1 -3a: + 9j'+2a:-y'-a:-5y=jj' 


VI 


1 See Art 22, Page 9 

2 (16-1) ^/24 10 5 + 25+ n'{i6-5Kio+i) 

= 15^/1225+ j^ii II 
= 15 35 -rii = 525 + ii = 536 
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(i) The left-hand expression 

= 33 -r 43 +SS -3 34 5 

= 27+64+ 125-180=216-180=36 


and the nght-hand expression 

=(3+4+5X9+16+25- i2-i5-2o)=i2 3=36 
Therefore the two expressions are equal 
(11) The left hand expression 




3 57 
2 2 2 


-27.125.343 3IS- 495-315 180 ^ I 

8^ 8 8 8 8 8" — 2’ 
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and tlie right-hand e\piession 




+y 

4 ^ 


.49 »5 

+ 7-7 



iH=, 4 _ 5 ^ 22 » 

24 2 *””* 


Therefore tlie two evprcasions are equal 


4 Set. Cor 2, ^rl 6, Page 25 

5 ‘'ce Art 3, Page 31 

6 7 ^'- 25 n 6 -+ 

- i2»''-H9,,/jr-3ir‘ 

51**+ 7 \ 6 " 4 - 2 r > 

O' _ 

Hence the required valuc= ^/i 6 15=4 15 = 60 

7 Subtract 7f fiom 2fj', then subtract the remainder fiom 3^', 
then subtract the remainder from 4fi and lastly subtract the 
remainder thus obtained from 5(r 


8 the giien cspression 

=[(64 + 27 + S-H){4-f3-(2-4)}+ 16 3-1-4 i] 
x{i6-(9 + 4)-f-i} 

= [ioo{4-t-3-l-2}-f-48+4]x{i6- 13-1- 1} 

= [900 4 - 48 - 1 - 4] X 4 = 952 X 4 = 3808 


VII 

I (1) a—dc means that a is to be divided b> the product 
of ^ And <r, wheieas rt—^xf means that c is to be multiplied by 
the quotient of a by 6 

(11) n* stands for « x n x n x o, while stands for 4 X ir 

(ill) 3^'rt incans that the square root of a is to be multi 
plied by 3, while Vn means the quantity whose cube is rr 

(i\) \ n+^ means the square root of the sum of a 
and while means that ^ is to be added to the square 

root of a 

(\) ^/rt^ stands for “the square root of ab,” while Jnb 
stands for multiplied by the squaie root of a " 
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2 (0 The given expression 

1 2 + 4 3 + 90 + 0 1 

“(l+2)(3 + 0)-{(l-0) + {3-2)} 

2 + 12 14 

33-12 9-2 7 

(tt) The given expression 

= V2 - I + V4(3- 1)- V3(8 1 + 5 2+33-20 
= Vi + V42- V3(8 +io+9) =1 + V8-V3 27 

= I +2-3=0 

3 U) The first expression = (2 + 3 + 4)''+ 2® + 3® + 4’ 

=9'*+8 + 27+64=729 + 8 + 27 + 64 = 828 , 
the second expression 

=(2 + 3)3+(3+4)®+(4+2)® + 6 234 

= 125 + 343+216+144=828 , 
and the third expression 

= 2 2® + 3 3®(2 +4)+ 2 3“ + 3 4®(2 + 3) 

+ 2 4®+3 2?(3+4)+6 2 34 

= 28+396+227 + 3 165 + 264+347 + 6234 
= 16 +162 + 54 + 240+128+84+144=828 
the three expressions are equal to one another 
(r/) 1 he first expression =(7 + 4 + i)® + 7®+4®+i® 

=(12)3 + 343 + 64+1 = 1728 + 343 + 64+1=2136 , 
the second expression=(7 + 4)®+(4+ i)® + (i +7)3+6 7 4 i 
= ii®+ 5 ®+ 8 ®+i 68 = 133 i + i25 + 5[2+ 168 = 2136 , 
and the third expression 

= 27 ® + 34 ®( 7 +i) + 2 43 + 3 i 2(7 + 4 ) + 2 

+ 37®(4 +i) + 674 1 = 2343 + 3 168 + 264 
+ 3 11+2 + 3495+674 = 686+384+128 
+ 33 + 2 + 735 + 168 = 2136 
the three expressions aie equal to one another 
4 (0 i-[r-{i-(i-i+^}] 

= i-[i-{i-(i-i-a)}] 

= i-[i-{i-i + i+r}] 

= i-i + i-i + i+;r = i+a: 
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(//) Ihe given expression 

= 3rt-/^4-2f-|rt + <.-3»i+^ + 2c} -2ji+3^-4t 
= 3rt-// + 2r-rt-r+3rt-/;— 2r-2fl+3d-4f 
= 3ff + <^-5C 

5 {t) fT+^)(v Ut) ft +j')"=^®+J'' + T.ij' 

<6 riie given expression 

= 1 7rt - 5^ - [7rt - 3A - {4rt - 4// -2a- 3/;}] 

= i7rt- 5A-[7/f-3A-4fl+4^+2rt + 3^] 

= lya- 5/;-7rt + 3^+4<r- J^b-2n~^b 
— \2a- <)b 

Hence the requited value = 12 39-9 52=468-468 = 0 

7 l'-{V+y)+/ 

=(5rt+4(i-6f)-(-3rt-g//+7<. + 20« + 7i-5t) 

+ I3rt-S^+9C 

•= 5 rt + 4 /; - 6 r + 3« + i}b -7C- 20 a ^7b + $c+i^a-^b + gc 
= rt + /' + C 


a~\b 

+ \c -y 


\a-lb 

— t ( + (f 

+(-\'ii+i,[’^b- i'e+^w; 

-a-ib 

+ r +i^/ 

2rt- jb+ 'c-iy, 

’ff+ b 


which is the rcquiicd diffeience 

Sa — Cib 

+ 3C -4<i' 


V«-‘'oV 




Exercise 14 

1 6x5=5+5+5+5+5+5=30 

2 7X4=4+4+4^ 4+4+4+4=28 

3 3X12=12+12+12 = 36 

4 -8x4=(-8)+(-8)4(-8)+(-8)=32 

5 5 5<(-9)=(-9)+(-9)+(-9)+(-9)+(-9)=-45 

•6 6x(- i3)=(-i3)+(-i3)+(- l3)+(-i3)+(-i3)+(-i3) 

= -78 
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KE\ TO ALGEBRA MADE EAS\, VOL I 


7 (-3)}cS=-8-8-S=-24 

8 (-5)x 14= - 14-14 — 14- 14- 14= -70 

9 (-3)xi5=-i5-15-I5 = -45 

10 {-4)>«{-9)= -(-9)-(-9)-(-9)“(-9) 

=9+9+9+9=36 

11 (-S)X(-12)=-(-I2)-(-I2)-{- l2)-(-12)-(-I2) 

= 12+12 + 12 = 12+12 = 60 

12 (-4)x(- 16)= -(- i6)-(- 16)-(- 16)-(- i 6 ) 

= 16+16+16+ 16=64 

Exercise 15 

1 — — 2) (—3) — ( — 8)6 = 6 + 48 = 54 

2 (a^-fi^)P^{25-36)(-g)^(-ii)(-9)=99 

3 n*c+3=/r-cV=3(-5)(-7J+25(-7)-49(-4) 

= 105 - 175 + 196= 126 

4 i-a)lr--C(i^+ii{-c)-=(-SU9~A9-'7 

= -245—36-112= -393 

5 {«-+(-*)=-(- cr^bc - flrf)={9 + 16 - 36){24 - 27) 

=(-!!)(- 3)=33 

=4((-5)-(-7)}+25{(-7)-(-2)}+49{(-2)-(~5)} 

=4(-S+7)+25(-7+2)+49(-2 + 5) 

=+2+25 (-5)+49 3=8- 125 + 147 =30 

= - 27(8 - ( - 5)} + 5 1 2{(- 5) - ( - 3)} + ( - 1 2S){(3) - (8^} 

= -27 13 + 5I2(-2)+(-I25)(-II) 

= -351-1024+1375=0 
=(-27)(25-49)+(-I25X49-9)+(-343X9-^ 

={ - 27)( - 24)+( - i3S)4o+{ -343 )( - j6) 

=648 - 5000 + 5488 = 1 136 
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9 fl 3 +/^+cS- 3 fl^^•=(-I 72 S)+(- 2 l 97 ) 

+(-337S)-3(-^2){-i3X-i5) 

= -(i 728 + 2197 + 337S)+39 i8o 

= —7300+7020= -280 

10 (rt+A)6=(-S + 3)'‘=-3= 

Again the right-hand expression 

=( - 5/’+ S( - 5)* 3 + >o( - 5)® 9+ Jo( - 5)® 27 + 5( - s)8i + 243 

= -3I2S49375-"250+67S0-2025 + 243=-32 , 

(rt + = rt® + 'ia^ + \oaVfi + lOfl*^' + 5 ni ’ + 

Exercise 16 


1 4x5=5+5+5+5=20, 

also 5 x4=4+4+4+4 + 4=20 , 4X5 = 5X4 

2 6x3=3+3+3+3+3+3=18, 

aIso3x6=6+6+6=i8, 6x3 = 3x6 

3 7x5=5+5+5+5+5+5+5=35, 

also 5 x 7 = 7 + 7 + 7 + 7+7 = 35 , 7 X 5 = 5 X 7 

4 4x8=8+8+8+8=32 , 

also 8 x 4 = 4+4 + 4+4 + 4 + 4 + 4 + 4=32 , 4 x 8 = 8 x 4 

5 9 x 5 = 5 + 5 + 5 + 5 + 5 + 5 + 5 + 5 + 5 = 45 . 

also 5x9=9 + 9+9+9+9 = 45 , 9X5 = 5X9 

Exercise 17. 

1 (-fl)X3^=(- i)x«x3x^=(— i)x3XflX^= - 3ff^ 

2 (2rt)x(-4^)=2xrtx(-i)x4x^ 

=(- i)x2X4xax^= - 8fl^ 

3 ( - 3«) X ( - 6rt®)=(3a) x (6fl”}=3 x <r x 6 x a x a 

=3x6xaxflXfl=i8fl® 

4 (-4^)x(-5«)=(4^)x(5fl)=4x^x5xa=4x5xrtx^=20ff^ 

5 (- 7 c)x(- 3 rt^)=( 7 c)x( 3 fl^)= 7 X(;x 3 XrtX^ 

=7X3X«x^ Xf=2irt^c 
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6 10x35 = 5x2x3x7=5x5x2x7 = 25x14 

7 15x75=5x3x5x5 X3=5X5X 5 X3X3=5=X3‘ 

8 (-fl)®=(-i)flx(- i)fflx(-i)a=(- i)®xrtxaxrt= - a" 

9 (ai)®=ax^xaxAxax^=flXflXflX^xixi= 

10 i-abf={-a 6 )-)i{-ab)x{-iil>) 

= (-i)xaxix(-i)Xflx^xf-i)xax 3 
=(— i)®xax <iXrtX^ X^ = (- i)®xa®x ^"= — 

11 ( — a®^S)® = ( — ; X ( — a'b") = a®^ x a'A® 

—ay.ay.axby.bxbxb'nbxaxaxay.bxbxb'x.bxb 
^axaxaxaxaxaxbxbxbxbxbxbxbxbxbxb 

12 (-T)®=(-A)x(-r)x(-t)x(-r)x(-i) 
=(-i)x(-i)x{-i)x(~i)x(-i)xiXAXixtxi 
= -^6 

1 3 ( -xj'f ={-Ay)x{-Ay)xi-vj>)^{-'X}')x{-xy) 

= (-l)Xl XJ'x(-l)XJ:X>'X(-l)xt XJ'X(-1)X t xj 

X(-l)XtXj' 

=V-Ox(-i)x(-i)x(-i)x(-i)xjrxrxi 

X X X;r X^X_J'X^X^'X 3 '=(- i)® X i 5 x/’= - t®j'S 

14 6bi®3'x(-7t®j'^)= -{6x7Xi®xjr®x^ xy}= -42r~j '‘’ 

15 (-3xr*3'®jx(8x"j'*)= -(3x8xVxi^xj'®xj’®j= 

16 ( - 5 a-^®j'®) X ( - = 5 X 8 x;ri® x r® x_t® xy^ 

17 ( - I2a®^'®i:®) X (l3a:'[j'®£*) 

=» — {12 X 13 X r® x^c^ X j-® X j'*’ X c® X c^j = — 1 56r^‘y‘’£'' 

18 ( - I4a/;S) X ( - iOT®j'®x:i®)=( i4.t;-6sS) x ( icay^U) 

= i 4 Xioxrxi:* x j-* xy^ x £® x £“ = i 

( - 3rt6) X (4ft®^2) X ( - 2tt®0 

= ( — 3) ^ 4 X ( - 2) X a X a® X o’ X i X ^2 X = 24 fl'' 3 '’ 


19 



K\I RCISn 19 


37 


20 (-2rt-) + (-7rt^^‘)>«{-S«'7^’) 

=»(- 2)X ( - 7) X ( - S) X X X X X 

21 (-6t®_j'-5)X2c‘i'^ •x(-4j'®r-t®) 

«»-6x2y-4Xi'x I'x i^x )®xy*x_j-''xr Xi^xr- 

■=. 4S.rt'j»''r~ 

22 ( - 3^ ®j’) X 4^J'-^ x ( - 1 x 2rij' 
=(-3)X4x(-i)x2Xt-xt xr'’xi xj'Xj'®xy 

x;'Xi:X£*xr 


Exercise 18 

I he eximples should be worked out inentalh by the method 
illustrated in Art 6, Ch Vl* \ 


Exercise 19 


1 2a- 3^ 

-afi 

- 2a-fi + 3<7d' 

a/'C 

2<7"^ r — — afic' 


2 rr- 2^ + 3f 



-5rt-+iOrt^- i5«£- 



- 3 + 6^ + 3-1 J'® 


5 ( - a-fi + ai- - yi-b'^ + 5 / 1 ”) 

-lb" 

7rtV>‘’ - jah^ -t- 2\nV)^ — 35rt‘*^^ 


6 {2ab - ^bc -t- 4<7C - ^abc) 

-Za^bi 

— i6a’^-£'-l-24<7^^V— 32 fl''Af-'+ 40 «’'^®f- 


7 3rt-r — 4<7i--t-5<7i 

— 2 <r" 

— 6rtir + 8rt“i-— lort'r 


8 -2;«®-t-3;«3//_5;;;;/a 

^vin 

- Sw*;/ 4- 1 — 20;«'’«® 
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KEy TO ALGEBRA MATIE EASY, VOL I 


9 ^* — 6x^ + yx^—Sx 

-4A^ 

- 20 l' + 24 ^:“ - 2 &l ® + 321 * 

10 - 2C-(i+ sePc- sc/P-4c‘^iP 

-6cV* 

1 2C*efi — 1 8 c*/r + 30 C®rf*+ 24 C^//“ 

11 %et* — 6a^+^a-6‘^ — 4a6^ 

— i6a'*'A-'*+ I2(fib*— 

12 -cr-bc4-ab"-£-abc'i4-a^b‘^-b"c- 

-aWc'^ 

‘ + a^lr^c^ — c^bH'^ + d'bH^ 

13 The given expression 

= 7t^- I4a:®-zr'*+6i*-&i®+ idjr' 

= 7t*+( - i+J."*— 2^:‘*+l&r‘') + (dr®-8i*) 

= 7X^-2X^ 

14 The given expression 

= - 5a.‘-35^s-3ii®+35t*+2it®- i 2 xr+ tyt 
= - SA* + ( - 35V’''+ 3Sa";+( - 21 r *+ 2 u“) 

+ (-ixr+i7A) 

^-jxUjx 

15 The given expression 

= PA*” - 1 &.t + 1 5 ^^'- + y'* + 3 a. 3^2 - 30}’* 
=9a®+(- 1 5.r^'2+ 3r j 2)+ f qy - ^oj^) 

= ° 9 x*- 25 j>^ 

16 The given expression 

= r«+2A® + 2A^- 21 «- 4 .i'‘ - 4 ^ 2 + zH + 41 2 + 41 * 

=A*' + 4a:2 

17 The given expression 

=a“i“ - 2a^'>b^+ 2a«b* + 2a^^= ~ 4a^b-> 

+ 4«*’^'* + 2a^b* — iffi^b^ + 4a^b° 

=a^b''+4a*b^ 
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18 Ihe gncn e\presMon 

t2a^'M’'+ I 2 a«^“ 

54rt'’3®+ 54 a-’^®+ 8 irt®d* 

= 4rtW/^>2+8irt0i‘ 

19 ^^-(2.^ — 3j')+«^3» +4J')“ “ r/i 

=rt-{(z\ -3>')+(3^ + 4;')-C5^ - 2 J’)} 

=flS{2a -3)'+3x+4)'-Si +V’f 

= «-(3r)=3"!)' 

20 The gi\en expression 

= 2 n/;{( 3 «* - 4*-} - {2>i^ - 3**) - ( 2 fl^ - b”-)) 

«« 2a^ {3^* — 4^'* “ 2fl" + 3^° ~ 2fl® + A-} 

— 2<7/'( — a-) = —zab 

21 The gi\en expression 

= a 2 |( 2 /it + 3&1 + 4 cr)-(ffa + 2^1 + 3 fr)-(At +a)} 
—;i*{ 2 <n + 3 ^ 1+401 ~nt -zbr-^cx-bx -ci} 

= 1 ^ax ) »txv^ 


Exercise 20 

1 (2rt + 3/j’X'r+^)"*2rt rt+3d a + 2n^+3^ ^ 

— 2a^ + 3n^ + 2ff^ + 3^ ® = 2^2 + 5rt ^ + 3^2 

2 {zm — •^n'j^tn— ii)=zvt m — yi vi—zm «+( — 3«)(— «) 

«» 2 wi2 — ynn - zmn + 3 «®= 2 ;«® - ynn + yi~ 

3 (ti+b+cX/i+b+c) 

=a-+tjb+ac+ab+b-+bc+acx-bc+c^ 

=a^+b^+ c-+ 2 ab + zac+zbc 

4 (ii — b+c)(a-b+c) 

^a--(ib+{jc~ab+b^—bir+ ac-bc+c- 
•^a-+b-—c-— zab+ zac— zbc 

5 {a — b — c%a—b — c) 

=a^ — ab — ac — ab-\ b--k-bc—ac-{-bc+c- 
^n-Arb’Ar(^ — zab—zaf\-zbc 
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KEY TO ALGhlRA MADE feAS\, VOL I 


6 

7 

8 

9 

10 


1 


3 


5 


(a - 2 fi- ~b—c) 

~ 2rtS - 4fli - 6ac - a# + 2 * - + ibc - ffc + + 3^ ' 

= 2C^ + 2^5 + 3£® - 5«5 - 7"^’+ 

(2A-3?'-4s)('-y-=) 

•» 2.r® - 3,r/ - 4 r J - 2 a;’ + 3;'- + 4}'" - 2.t £ + 3j'r + 4 
=2a:*+3j'®+4s®~ 

( - 5-1 + 2rt - 3 W( — o + ^) 

a= 5^®— 2at +3^t + 5rtt — 2rt®+3t7^ ^ 5^*- +2®^ — 3^" 

<s j;!:® — 2«® — 3^® + 3^71 ~ 25t + ^ah 

(rS+J''+^®Xv-J'-J) 

= r® +:r j4 + rj® - - j'® — j'£- — a®- — j>"r - r 

c=;p'l _ j '» — S3 _ ^Sji _ 1 3jf 4- 2 — j*22^ + 1 ^2 _ j»;j2 

(rj' +j'r+ £-:r)(tj' -j'£ - £i ) 

=a -/- +;irj'®£' + 1 - ryr^ - 1 -ys--t -sr- 

^ - 1 2-2 - 2 rj s" 


t5-l + I 
A^+r + 1 

+ ts^r^ + x 
+ r ^— 14 I 
“T* +t= ^ 

a^+ab+b- 

<i—b 

a'^+a^b+(tb- 
— a^b — (ib^—b~ 

«3 

r^+is+r 

r®+r‘’+r^ 

— T® — T*— jc® 

+x*+v^+ I 


Exercise 

2 


21 

tt^—ab 

„3_ + 

+ o®^ — < 7 ^® + b" 

1? TW 


4 «® — zab + ^ “ 

c 7®4-2<7<? + <?® 

<7'*— 277®^+ 77®^' 

+ 2a-b — 477 ®^®+ zab'^ 

+ 77®^® — 2773® 4-^'* 

77^ —271*^® +^* 

6 X®— ®+^’® 

r®+r^'®+j 2 


ib- 


1®_J" 


+ r®; 


+ 1 * 


+ i 


- \ Y ~ 

+; 7 ry — 

® — A:*j''+ 2 .r^'® +j'®. 
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wi* 

w- + ?/- 

;«*' — 7n*7i’ + tti'n* 

H — m “ //* + tf' 

ii7~ +;/*• 


8 



p.j^pxq'ij^ptqi 

p' -9" 


9 rt 2 + 30 rt/» + 25 i® 

3" - 5*^ 

27/i'+9o«i-/^+ 75/7^'* 
-45rt-'/7- 

27rt" + 45rt /;— 75rt/<- -l 25 />* 


«■* - 6rt'’/>+ Srti- 
ff^+ 677 /^ +5<^' 

+ 6«^/> — 36/j*^ ’ + jOrtV/* 

+ SffV/- - 3 o«'^‘’+25/7/<^ 
rt' -ibab’ +25<T^< 


2/7 -3// + 4< 

2/7 +3A-4r 

4/7--6/ii +bf/f 

+ 6/7/' -9^’'+l2^t 

-8/7/ +\zbc-ibc- 

4/7' -9i’ + 24dV- i6f- 


r^ + 3.t + I 

+ r- 
+ 3.r ^ - 9 1 = + gn-i - 3.t 

±_llz3ii±3i^< 

rt _ 5 ^.s+j,s _, 

1 * + 2/71 ■’ + 3 / 7 ®! •‘ + 2/7*1 +/7^ 

1-* — 2//t + <7 ” 

r* +2/i;a:*+ 3 / 7-1 * + 2/7”i'*+ i*/7‘ 

— 2/7 1 * — 4 / 7 V — 6/7*1'' — +1 */t* — 2/7*1 
+ 77*1 ^ + 2/7^t" + S-r*/!* + 2/7*1 + /7‘ ‘ 

1 “ — 2/7"t'' +/7*‘ 
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KEY TO ALGEllRA MADE 1 ASY, \ 01 I 


14 a® + 3 a®A+ 3 a 4 ^+i'' 

fT* — ^ 

<i“ + 3a®d+3rt*A“+ nW 

— 3 ( 1 ®^ — 3 a"^ ‘ 

+ 3fl'‘i- + qaW + ga®i* + 

— (Cb" — ^a-h^ - - b'‘ 

rt“ —•^a^b“ +3rt'*A* — 

16 i-' + 2a.''+r®-4r- II 

^»-2.t+3 

t“+2A®+x^ -4r‘*-iit® 

- 2.1® - 41® - 21-'’ + &! -+ 2it 
4-31^+61x^+31^-12.1-33 

r® +IOX-33 

16 i 4 + zi"+3i’*+2.i + 1 

X --21 + I 

i"+2t® + 3i^ + 2.1®+ r® 

- zv® - +r» - 6r® - +1 ® - 21 

+ r^ + Zt ''+31^+21 + 1 
r" -2r” ~ +1 

17 rt^+a'’^+rt"A*+< 7 ^®+A‘ 

a * — d^b + it^b^ — < 7 ^® + b*‘ 

<1® + a'i + rf'A® -*- a®^® + a® A® 

- a’^ — d’b- — a®^® — a®i® — a®^ ® 

+ a^i® + a®i® + a®i * + a’^' + a*^® 

— a®i® — a*b* — a®^ ® — ti’b'’ — ab’ 

+ a®^® + a®^ ® + a'i® + aA" + b^ 
a®" “ +^i® +^® 3 ® +a*A*’ +^® 

1®- ij'-i£+_j'*-_j'r+;:® 

1 +j^ + g 

1 ® —x-y - 1 "r + Aj'® - tyxr + 1 £* 

- 1 ®j' - ij'® -xys ^y’- J'*- +J’£" 

+t^g +)’®r-J’£® + g" 

X® +.>'* +g* 


18 
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19 

rt 4- />+ c 

»r" — ii^b — (I’c + tib" — (i6c + tii • 

+«®/' —ab' — abi. +^® —b-c+6c- 

+</V — nbr — aC- 4- /flc — bc^ + 

a -■^abc 4-d'’ 4-^® 

20 2(1 4- 5^®/; — 3<i^* + 4^" 

<r — 3 /i®A 4- 2<iA® — 5^® 

2.i"+Si 7''A- 3n*3*4-4rt®/J" 

— — I la^b" 4- 9«®A" — 1 2rt*/J^ 

4- 4rt^A®4-lon*i*— 4- Sab^ 

— \oaV^ "-25a®3* 4- — 2o/fi 

2(t'‘-tH) - iJttt^b- 4- i3fi''i^-43rt*/4 4-23ff^®-2o^^ 


21 n^rb 
<t-b 
0^4- nb 
-ab-b- 

/7-' -/i® 


rt® 4-i® 

-a^b’- 
+ a'^b--b* 
a* -b* 


22 ft+b 

n-b 

it~-4(ib 

-ab~h'- 

/I® -/y® 


23 


t-j' 

1 4-J ’ 
r®— ij' 

4-.'>^'~j'® 

1® -J* 

1- 4-J>® 

-;r®^® 

4-x=>>=-y 

r* — 


a^4r (^h~4-b^ 

cT—b^ 

rt''4'rt^^®4-rt®^* 

fi" -A« 


r®4-;trV4-;^ 

j ^ 

^®®4-^®J'^ 4-:fV 

lI2 
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kE\ 10 ALGEBRA MAOE b\S^, VOL I 


24 : t^+s^y+sy' 

x-- 3 xy+SJ'"‘ 

i* + 3 a:®j +s^^y^ 

- sr^ - gx-y^ -‘‘i sxy"^ 

r* +r^y^ +~ 5 J* 


v*-x-y^+y*^ 

x^+xy^+ 2 Sx^y* 
— xy”— r*y* 
+ xy* 

fS + 2 Sx*y* 


- 2 SX^J'‘ 
- 24 JlV +25J'® 


25 


a—fi 
a +6 
t^ — ab 
^ab-b"^ 
f »3 -b^ 


a^JraW->fb^ + 

<^- b^ a'‘ ~ 

(i‘ + a^b'^+c^b* d^-hd}^b'‘-Vd‘b^^ 

-a^b"-aW-b'‘ -aaU‘-(i‘b'^-b'^ 

rt<> — 3 ‘ rt*® — b^ 


26 ax-Arbx-c 

tLrJ. 

apx'^+bpx'^ — cpx 

-agx^ — bgx-^cq 

apx^+{bp~ag)x^-{fp-¥bg)x+cg 

27 mx^-tir-i 

nx —r 

mnifl— tt^x'^ — mx 

— w; Y^ + //;x + >-^ 

H/wt'* — (w® + 7/i> )a s + » 3 


28 ax^-bx+c 

x^ — bx—c 
ax*— ^r®+ cx^ 

— abx^+b^x^ — bcx 

-acx^+bcx—c- 

ax* — {b+ab)x^+lc+b'^- ac)x- ~ c" 

= ax*-{i+a)bi^ + {c+b^-ac)x^-c’ 

29 ax''-bx^+cx -d 

bx^-cx +d 

abx^-b^x* + bcx^ -bdx^ 

— acx* + bcx^ -c-x- +C(ii 

+adx'*—bdx‘ + cdx—ifi 

abx^-(b^ + ac)x* + {2bc+ ad)x^ - {2bd+ r®)r‘‘ + 2crfr-fl^ 
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30 /5tS-(y — ;).i + \ 
iiix~~tn -s 

mp \ ^ — ///{y - ; ) a ^ + /« f t - 

-tpv' +11 - t)X‘ — nsi 

+(y — ;)ji — 

Mpx*~~{}iig — ttn + vp)x’‘ +{tns+ hg — 7it —ps)x-+[g'-7~7t)sx -s” 


31 

\+n 

x-+{a+b)x +ab 


\ +b 

t +c 


x^+ax 

t'‘+(it+b)x-+ftbx 


+ b\ +ab 

+t:x~+(a+b)cx +<7bc 


x^+{i/+b)x x-ab 

x‘'+(/7+b+ c)x^ + (jixb + ac+bc)x+ abc 

32 

X —a 

x^-(a+b')x +ab 


X -b 

l —c 


1 

1 

1 

? 

! 1 
,CI 
r* 

x' — {a+ b)x'+ nbx 


— bx+ ab 

— cx- +(rr + l>)cx — abc 


x'^—(<t + b)x + (tb 

x^~(a+b+c)x-+{<7b+ ttex- bc)x - abc 

33 

Woikccl out tn the book 

34 



35 

^^d 30 A\orkccl out in 

t!ic book 

37 

= X t* X i' = 

,, -^+^+u^. . x'^y^ 

38 

/ *\' * ^ ^ 

4 4 4Vl+4^4+4 

Xj"X/’=^" ’ ■ ’ ‘=y* , 

U"/ =j'ryj'-‘^j' 



II 

39 


40 

JO .J+- / 

b-Tib-^b- - = b 


41 

1 1 J + -»+s 

f ’ X f ’ X f •* = f ' 

s=c ’ =r* 

42 

y-y.y-y.y~^y - - 

A±JiZ J,4 

=;' ■■ =r - zL‘ 

43 

Worked out in the book 
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K.EY TO ALGEBRA MADE EASY, VOL I 


4:4 

45 

46 




r4- '* > 


w X S “• Z Z z 


Worked out in the book 


47 


-6 _ff -/• ^6.S_6 .IS 

) “X^ ‘xi *^=1^ * ^ <=^ ^/p-o , 



I- 

II 

1 

48 


V 6 ** ^ 2 « 

) =c'^X C*“ X f'^X f'“=c’ ' 



o 41 n A > n n 

= ^ c','=y/c~- 


^ _ i 

1 . 1.1 -4 

40 

a *xa * = a ^ ^g=a’* 

50 


-1 

XJt: ® = ;*: * 's=r 


51 - 3 r-X 2 J:-= -6v-^-= -6t- = -6.r- 

52 5y^ X ( - § ~j>^) == - 2y^*^ — - 2j>^ = - zj* 

53 X 3^:-^- = - Gx^y- = 6r^ 


54 (- SV)'^)5<(- 3i^y*) = 1 S^r * - = 1 5 ;rM 

55 — 3«^"- 

56 - X ( - +) - - 1 ^ -qy-i 

57 (-4a-^5c‘‘)x (-3a-3^c*)=i2a“'^“^^*^i'^'^4=i2at^\f 

= i2ag^V 

( - sx^y^z^) X ( -3;r^>'»x-'“) 

= ^5yj'g 


CO 
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59 {—(in b'*c *)y.{sa'b^*c •) 

= — 30 /j' *b * *c • 


= - yta'b*r * = — ^oa“b^'^c * 


60 )x{ — ign-x -j*~ ) 


, ■•*1 B-l -4_* 

«= 76 fl'' -r** -y ' 

, i _7 _)« 

= 76 fl'^jr ''j* 

4 


61 

» ,1 
<»- +^- 

62 

a--^- 


1 1 


a--^- 


* .J* 

<7 


a — rt-/^- 


•{•n-b'+b 


i,Ji , 

— a-b--\rb 


L.i , 

« +2rt-/'-+0 


a -za-b-^rb 

63 

3-i--4J'‘ 

64 

a^ — a‘^'-\rir 




a>-\rlb^ 


9r'-i2ry ' 

4-l2r 'j •— lOj' • 

9 .t^ —i6y" 


-,JL i. - 
ff — rt V *+« ^ 

+<z>^ -a^b^-i-A 
a +b 


- 1 X J 

65 X • + x^y^+j ' 

1 % 
r" — j'** 

r+x'y^ +x‘y'‘ 

— ry^ — x^y ' — j 

; ~y 


66 a- — a*b*+b- 


:» lA 7* j 

a-+a*b* +^- 

0,J L,4. 

a'— +a-3- 

a ^ -J. j t ■' 

+0*3^ — 


+ rt“3- — 
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KEY TO \LGEKR\ MADE E4SY, VOT I 


67 2A ^ 

4 ^ J 4 

2i^ + 5x>y^-3)'’^ 

^ A 4. 
4A^ — lot^— 


, i 4 j. 

+ lox®^ * - 25 a. ‘y* - 1 S-r 

44 2 „ f 

-6r’*_y^ +i5t*y^ + 9J' 


i3 


4 4 

42.-* -37:rT'* +91'* 

68 a“+rt®A^ + a^i^ + fli+a-^^+ 



- a-3® — ‘ — a^6 — - b^ 

rt3 - b^ 


69 


-i i 4 

i-^—xy + x-y—y- 

L i 

x-+y- 

+vy- tr-j' ' 

-J- 1 4 o 

-x-y-xy + i -y~ -y^ 

_j,4 

70 a^ + rt^i- + ^- 

a*-/?- 

a+a^^- + a-^+a'‘^- 

J.l 1 1 4 

— a*b“ — a-b —a*b^ — b^ 

a 

71 x^ — xy^ — r^s^+y^—y^z^+c^ 

i i 1 
+j''^+g'^ 


XX SI 12 1.11 12 

X - * - r + v^' » -a: »j'''5:'J+a'*s > 

-xy^ -aV’-^V^-^ +j'-.y^c +y 

+y^g^ — a:~^£** +y*^g^— 


41 J 2 

f — v*f: 4-yA^ 5 


1 J 1 


72 

a"+t» 
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+rt="r" - rt’‘l ""+»*' 

</'» + r'" 

73 rt-»-4rt-2^+ 

a~- — '2a~^b+ h- 

ti '' — j ^ a ~* b + 4rt‘‘*A-— 

— 2fl'*^+ 8rt‘ i — 8/7 -^' + 2rt "^b* 

4- <7~’^-— 4<7~-^*4 -4<7 ^b^—b'’ 

<t'' —()a~*b+iyj — 13/7 -A *+ 6 rt’’ 3 ^ — 

74 f +3 a'-j'-+2j'‘ 

t- .- 3 y gj.-4.2j> 

1 ' 4-3.1 -J- 4-21 ■ ‘j'* 

o j n 

“3* -j»5-9.t , 

4-2a~ *4-<).t'^'-4-4j'' 

f* -5;r 4 - 47 '’ 

75 2/7'' 4- 3rt*- 

2 <i ' 4- 3<7~- ^'-4-5^'^ 

4/7 ’"4- 6 / 7 ’'^ 10/7" ’ 

-i- 6/7 - ^ --1- 9/7' 15/7 - 

.£ -i! 

4- io<7'°^~'^4- I5<7 -b --25^~ '’ 

4rt"^°4- I 2 rt’^**^"^ 4- fja'^’b'^ —2lb~' 

76 3.r < - 4- 7j'’* 

-5 -3 -} 

3 r *4- 5r ® — jy * 

-f. -in .1 -» 

9,1 — ijr **-}-2rr •* 

-XTi -i .5 -» -'■ J' 

4-15.1: ^ — 25;f -y' '*4-3>i **}’ " 

_5 .3 -5 -a -4 

- 21 A ^4-35.r "jj' 49J' - 

-jC .J .P .i> .4 

- 2 S.r V' ' + 701: 4 ' ”- 49 ,J' - 

4 


9 ^ - 
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KEY TO ALGEBRA MADE EASY, VOL I 


77 The given expression 

J X 

=*2r** — 31 -<z+4r®a- - + — 71 

+ 8r-^fl“ 

78 The gi\en expression 

-*> . _s _s .* c n 

= -3« ®-2rt +5^ ‘-Ta*‘b 

Exercise 22 

1 (3-'^+4)-«(3^)® + 2(3-i^)4 + 4- 

=» 9jr® +24.1 + 16 

2 (7r+8)S=(7r)a + a(708 + S2 

= 49.1^+112.1+64 

f 

3 (rt+5i)*=o®+2(rtXsi)+(5^;' 

=rt* + loa^ + asii- 
=4rt3+28a5+49#- 

5 (3r + 8j')- = (3^)’ + 2(3:r )(8j, + (8;-)- 

= f ) x ^ + ^ Zx } +64}'® 

6 (5;«+8«)2=(57«)2+2 (5;«)(8 v)+( 8«)2 

= 25;;i®+ 8om/7 + 64/1® 

7 (at + 35y)® = {axf + 2(ox >(36;'^ + (3^;')® 

=a;*t® +6a^i3'+9#^s 

8 ( 4 a 3 +t®)'=( 4 <»^)* + 2 ( 4 «^)f®+ffS^' 

= i6a®3®+8a5c®+(r» 

9 (2fl®+ 5^®;®=(2a®j^+2 (2«3) (50+(s^2;S 

= 40* + 20rt®i®+ 2 ^b^ 

10 ( 47 «® + 77®)® = ( 4 ;«®}® + 2 ( 4 w®) {tfl) + 

= i 67«® +87«®«®+n^ 



h\HtCI‘;iv 22 


SI 

11 (<f + 2/^ + 3f)=={(rt + 2^) + 3f}- 

= (« + 2^)= + 2 3t (rt + 2^) + (3t)2 

=//®+2 /7 2i5+4^^+6(7f + r2//£'+9r- 

=rt’+4i®+f®+4fl^ + 6flf + i2/;f 

12 (nfi + fic+ca)-={(tifi+dc)+cap 

=lttfi+dc)‘+2(afi+6c)m+(ca)'’‘ 

— 4- 2 al>^c 4- b-c^ 4- 2 a^bc 4- 2 abc' 4- c^a~ 

— 4- b-^ 4- 4- 2(^bc 4- 2rt/;V 4- 2abc‘ 

13 i:;»4-374-4')'’={(2/ + 37)+4»}- 

= (2/4-3 {?j 24-2 (2/»4-3y) 4; 4* (40® 

=4;i*J- i2/>f 4-9^-4- 16// 4-24^/ 4- 16/~ 

= 4/4- 4- 9^- 4- 1 6»-® 4- 1 2/^4- 1 6/; 4-24^^ 

14 (rS4-j’4-r2)«={frS4-j*)4-^s}= 

=(t*4-j-S)-4-2(t*4-j>S)r24-(£=)^ 

= Ti4-2i^-4j'^4-2t®£®4-2j®£*4-rl 
=* fl 4"_J'1 4" 4" 2X^J ® 4" 2 T®£* 4* 2_J'®£* 

15 (it 4-3; 4-40®={(=-' +3l')+44® 

= (2 1 4- 3/)- 4- 2 (2 r 4- 3^') 4r 4- (4rj-‘ 

= 4 1 ® 4- 1 2.rj’ 4- 9) ^ 4- 1 6 r£ 4- 24>'£ 4- 1 6£- 
= 4t*4-9j-4- l6r’4- I2.rj'4- l6t£4-24;£ 

16 (t2 4;'"4-£<r = {(t24-;-'')4-£T 

= (t = 4- J + 2(t s 4 - 4- (£-')» 

= r* 4- 2 1 4-y’ 4- it *£^4- 2^'®£^ 4- £® 

=» 4-j ''4-£®4-2r-j ’4- ir-’£'* 4- 2j'V 

17 (i 4-j'4-2^i4-3^)®={(t 4-J )4-(2<r4-30;® 

= {r +yy 4- 2( t +y)(2a 4- 3^) 4- (2rt 4- 3^)® 

=x- +j'^+ itj' 4- 2 ( 2 < 7 r 4- 2aj' 4- 3 Ar 4- 3by) 4- 4«' 4- gb^ +I2ab 
= r-+y^+2ry+4m +4ay+6bt +6by+4a'^+gb-+ i2ab 
=x^+y^+4a-+ gb” 4- 2xy 4- 4flx 4- 6 A 1 4- 4ay + bby 4 - 1 2ab 

18 (3rt4-4^4-c4-2rf;2={(3rt4-40+(^+2rf)}® 

=(3rt: 4- 4^)® + 2(3rt 4- 4<^X^+ 2fl9 + (f 4- 2rf)2 
= 9a-4- 24a^ 4- i6i® 4- 2(3a£4- 4^c4- 6rtrf4' 8 ^rf) 4- 4- 4frf4- 4eP 

^ga" + i6b'^4-t^+4ti-+24ab+6ac+ I2ad+8bc+ i6bd+4C(i 
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19 ( 2 «+A+ 4 y+ 3 ^)®={( 2 a+A)+( 4 >'+ 3 ff)}® ' 

={2a+x)'^+2(2a +x){4y + 3^) + (4)’ + 

= 4a® + 4<w + A-* + 2(803^ + 6az + 4xy + sxz) + i6j'® + 24^2 + gs® 
=4fl®+4<M. +x^+i6ay+i2az+Sxyf6xz+ i 6 ;'®+ 34 j» 2 + 90 ® 
= 4 a®+A®+i^®+ 9 £®+ 4 a;r+ i6ay+ i2az + 8xy+6xz+24ys 

20 (4»«+3«+3/5+2y)® 

={(4w +3«) + (3^ + 2y)}® 

= (4'« + 3«)® + 2(4"' + 3«)(3/> + 2f)+l3p + 2qf 
— i6m- + 24»2M + 9«® + 2{\2pin + <^pn + %qvi + tqn) 

+ 9 p'^+i 2 pq 4 r 4 q^ 

= 1 6m- + 241)171 + 9«® + 24^/;{ + 1 8^// + 1 ;« + 1 2yn 

+ 9 /®+l 2 /y + 4 ^® 

= i6w 2®+922®+9/)® + 4?®+24»«;/ + 24;>;;2 + i6?;« + 18;;_^ 

+ 'i2nq4-l2pq 

21 Putting a for (v+y) and 6 for {x—y), we have the given e\- 

pression = a® + 2aJ + 6® = (a + d)- 

={(^+j')+('^-^)}®= (2 .v)®= 4a' 

22 Putting a for (jf-y+c) and d for (y+s-x), we have the 

given expression = a® + + 2ab={a + ^)® 

<={(;»: -j+a)+(j> + ff-i)}2 

•=(zg)'= 4g® 

23 Putting V for (2a- 3^+4<r) and for (2a + 3 ^- 40 , we have 

the given e\pression=3:®+y®+2T^=(j:+y)® 

={{2a- 3b+4c) + {2a + 36 - 42:)}® 
=(4a)®= i6a® 

24 Putting X for (5a - jd) and y for (gd - 4a) we' have the given 

expression = :c® + 2xy +y® = (a: 4-yf 

={(5a - 7*) + (gj - 4a)}® = (a + 2bf 
= a®+ 4 a^ + 4 g® 

25 Putting 21 for (2;i:-Sy- 32) and i for (6y+3z-x) we have 

the given expression=a®+^®+2ai=(a+^)® 

= {2A - Sy - 3g + 6 j 2 + 32: - :ir}2 
= ( V +y)® =_^Jr2X^+J^ 
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23 The given e\pression=(2i)®+2(2a:)7 + 7® 

=(2r+7)==(-i6+7)==(-9)®=81 

27 The giv^en expression 

=( 5 ff) 2+2 (Srt) (4^)+(4^)' 
=(S«+4^;"=(-90+92)®‘=(2)®=4 

28 The given expression 

=(9:rj5 + 2 (9iK5;')+(SJ')® 

=(9^+5;’)-=(J35-»35)®=0 

29 The giv'en expression 

=( 4 w) 2+2 (4«^)(7»)+f7")® 

= (4/tt + 7//)- = ( - 52 + 49 )* = C3)“ *= 9 

30 The giv en expression 

=(8«)= + 2(8fl) c+£- 

=(8rt+c)5=»(48 - 49)®«(- 0^=1 

31 The given expression 

= (9.r)* + 2(9r) ^ 4- s* 

= ( 9 r + r )* = (63 - 67 ^“ = ( - 4)® = 1 6 

32 The given expression 

= 6 /» + 2 (^) ( 1 1 ?) +{ 1 17 )“ 

=(6;S+ii?V=(72-77)®=(“5)^=25 

= (4)® — 2= 16 — 2= 14 


Exercise 23 

1 (21: - 7 )®=(2r)®-2(2jr)7+(7)® 

=4-1:® - 28 r +49 

2 (8r - 5)®=(8 x)2-2(8a15+(5)® 

=64jr®-8or+25 

3 (rtv - ^j')®=(«r)®-2(arX4)')+(W 

=rt®r' - 2rt^r^+^®J'® 
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4 (- 5A - S-I )- 3?'}® 

= ( - ja )2 - 2( - 5 1 )(3j’) + (3J’)® 

= 2 SaS+ 30 i_j'+ 9 j'® 

6 ( 3w - 8;; )®=(3wi)®-2(3wtX8«)+(8«)' 

= 91K® — 48i«//+64«- 

6 ( - 

= ( - aby^ - 2( — abyri + {cd)- 
— a-A ® + labcd + t~(P 

7 (a^b - c^df =(rt2A)*-2(<i2A)(c*rf)+(tV)3=rt<AS-2rtV;tV+f * 1 ^- 

8 ( i"' - 2 ys )® =(a.V-2(t®)(2j'^)+(2;'c)'= + 

9 (-; mw / - gi) =\{~iniip'?^-g>}~ 

mnp'y -i{ — »tnpyq } )+(?» )® 

= m-n‘p--¥'2tnt>pgt +y®/- 

10 ( 2a - 5AY = (2fl‘'r- - 2 {zd%S^') + (SA^)» 

= 4<i“ - 2oa''A“+ 25^** 

11 {a- 2 b - 3f)®={«-(2A + 30P 

=«--2<i(2A+3t)+(2A+3f)® 

= - 4aA - 6<wr+ 4A® + 1 2Af + 9c* 

= rt- + 4A- + 9i® - 4rtA - 6ar+ 1 2bc 

12 (za-3;'-4r)-={2i-(3)'+4c)p 

=(2a)®-2 ( 2 tX 3 J'+ 4 ^) ■*-( 3 J'+ 4 s)- 

= 4 .a*- I2a-^'- i6ir+9)'^ + 24 j'c 4 - 165- 
=4a.® + 9;*+i6r*— 12.1J- i6iic + 2<y’c 

13 (3/// - 4«- S?)®={3'« -(4«+ 5?)}* 

= (3«0® - 2(3/«X4« + S 9 ) + (4« + ig)” 

= 9;;/* - 24m» - yotnq + 1 6;/® + 40//^ +25?* 

= 9w* ® + 1 6/1® + 2 5y® — 24;//;/ — 307«y + 40;/^ 

14 (a*-3A2-sc2)2={fl2_(3d2+5c3)}s 

= (aS)2 _ 2a2(3JS + sc2^ + (3^2 + 5^2)* 

= - loaV + 9A* + yob^c^ +25^* 

= a* + 9A* + 25c* — 6a®A® — 1 oa®f2 + yobh~ 
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15 

={t-y)--2(i -yX«+^)+('*+^)® 

= i-— 2.% y -2(<rr + 6t — ay— by) 

+ + 2(ib + b“ 

= r®+j-+a’+A®— 2 a;'— 2^71 — 2bx +2<y' 

+2by+2ab 

16 (a- 2 .\ - 3A - 4)0* ={(77-ii)- (3^ + 45-))® 

= {tt -2x)‘~ 2ln - 2 .rX 3 ^ + 4J') + (3^ + 4y)® 

= rt- — 4rti + +*■* - 2(3rti + 4rty - 6bx — Sxy) 
+gb-+24by+i6y- 

= rt-+4A-+9^-+ i6j'~4ffi - 6ab—Say 

+ 12^1 + i 6 xy+ 24 by 

17 (90- i)-=(9o)--2 go+ 1 = Sicx3- 180+ 1 =7921 

18 (120- 3 ) 3 =(i 2 o)‘’- 2(120) 3+(3)-’= 14400- 720+9 = 13689 

19 (500 - 2)- = ( 500)2 - 2( 500 )( 3 ) + ( 2 ) 2 = 35OOOO - 2000 + 4 

= 248004 

20 (iooo-7)2=(iooo-7)2=(iooo)2- 2(1000) 7 + (7)2 

= 1000000— 14000+49=986049 

21 Putting X for («i+3^) and y for (a—^b) we have the given 

e\prcssion =- 1 = - 2 17 +j<2 = ( r -jO® = {(« + 3&) - (a - 3^)}= 

=(61^)2=36^2 

22 Putting r for (277-4^+5^) and_y for (2rt+4^+5c), we have 

the gi\en expression=A2+y3-2ry=(i-j')2 

= {(2a - 4 ( 5 + 5f) - (2rt + 4^ + 5c)}-’ = ( - 85 ) 2 = 54^2 

23 Putting 1 for (3a +5i+7f) and j for (7^-40 + 55 ), we have 

the gi\en expression =s: 24 .^ 2 _ 2 ;y,=(j;._j,j 2 

={(3« + 5^+7f)“(7t-4«+55)} 

= (7a)® = 49a® 

24 Putting a for (2172-;.!- 5^=) and 5 for (6^2+ 2t2_j,3), we have 

the given expression = a® -205+5= - " 

= (a- 5)2 = {(23.2 -jfi _ 5 ^ 2 ) _ ( 5 ^ 24 . 2 a 2 _J,2)}2 
=(— iia)*=i2i£* 
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25 Putting X for (ab—bc+ca) and foi {ab-\-/[bc-\- 2 ca), we have 
the given expression = r®+j®-a^=(r-_y)® 

=• {(^ab — bc+ca) — (ai + 4 ^^ + 2 < 7 t)}- 
=( - - 5 bc)^- 2 (- sbcY,ac)+{ac)- 

= 2 5 ^-c^— ioa^c-+g^g^ 

26 The given expression 

=(ab)^-2{ab)(bc)+{icy 

= iab - bcf=( 2 Z - 30 )-*- ( - 2 ) 2 = 4 

27 The given expression 

={‘iy)--2{xyti2z)-^{i2s)- 
= (rj' - 1 2 ^) 2 = {63 - 72 ) 2 = ( - 9 ) 2 = 8 1 

28 The given expression 

={5(^+J')}®+2®-2 (£){S(^+J’)} 

= { 5 (J^ +y) - Jf}* = { 5(47 - 22 ) - 1 29}2 
={5 25 - I29}9 = {i2S- 129}2=(-4)2=16. 

29 The given expression 

= (30*' - 2(30{7(« + ^)} + {7{a + ^)}2 
= {3f - 7(« + <>)}* - {1 35 - 7( - 37 + 57)}® 

={135 - 7 2o}2={i 35 - i4o}*=( - 5)2=26 

30 The given expression 

= {8(7/> - 59)}-- m7P - 5y)}(6^ ) + (6r)2 
= { 8 ( 7 ;» -59)- 6 r }2 = { 8 ( 196 - 160 ) - 276)2 
={8 36-276}=(288-276)S-(i2)2=144 

31 We have c2 + l=ff-i) +2c - 

c* \ cj c 

=(r-iy+2=(4)'’+2 = i 6 + 2 =j'l 8 


Exercise 24 

1 (or + byjax - bf) ={flxf- {byf = fl»j:2 _ 

2 (5^+8)(5Jr-8)=(5r)2-(8)S=25r2-64 

3 {CX + rf2j(cc _ rfS) = ^^cxj - (rf2)3 = 
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4 {ab bc)^ab - be) = {ab)--{bcf = a^- - b\^ 

5 (7«+ 3^ l(7fl ~ 3'^)” ^7«)* ~ {3<^)® = 49«" - 9<J" 

6 C4rt=- 5^®)(4«*+ 5^=)=(4rt®>®-(5^')®= i6a*-2sb* 

7 Itfi^— + 3 ^)= (ftt-)"- ( 3 »)- = w* — 9 »- 

8 (2rt^ - •ibc'i,2ab + ^bc) = (,2ab)- — ( jbe)- = j^a^b' — 4gJ’r- 

9 (r+ i)(t - i)(t*+ i)Mx-- iXt=+ i)=i^- I 

10 (ft" b’^a^-b-i^d* + + ^^) = rt®- /is 

1 1 (« + # + £■)'« + /’ — ^) 

= {(rt + ^) + f }{(fl + - 4 
= (rt ^ )2 - C 2 = rtS + 2 rt d + ^2 - £2 

12 (fl+Z^+f/a-^-c) 

=;fl-*-(i+ 4 K«-(^+ 4 } 

= ,|2 _ (/i + 42 *= <i 2 _ (^S 4 . 4 . <r 2 ) 

= a® ^ _ 2 ^c— fS 

13 (;;;* + mn + «2Xw* - vm + **> 

= {(7«® + ir) + w/«}{(/«2+ w2j — wwj 
=m^ + 2 m~ti 2 -»-//* — «j2^5 _ fj/i 4 . 

14 {ax + by - cc){ax - by + es) 

={ai +(bj -cc)}{ax-ii>y-c:;)\ 

= rt2i2_ — 2 ^< 3 'ff + f*r 2 ) 

= a”-x’— bY->r2bcyz - c2;:e 

15 Ca-2^+34(fl+2^-3c} 

= {a - { 2 ^ - 34 }{« Ar{ 2 b- 34} 

=n'’_( 2 i- 3 cj 2 =a 2 _( 4 ^ 2 _ i2^t+9c2; 

=» fl2 _ 4^2 4 . J _ gc~ 

16 6 i 2 _;t + iXf2+jr4-i) 

= {te® 4- 1 ) -x){{x- + 1 ) + r} 

= (t 2 + i) 2 - r 2 =;c^ +Z »:®+ 1 - r 2 = + a24 - 1 

17 (r*-r2+i)CH+j:24-i) 

= {(t^+ i)-x2}{(:iri4- 1) +a:2} 

=rr*+ l) 2 - 4 :<*. 4 rS 4 . 2^:4 4-1 4 .^* 4 . , 
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18 (r- + 2AJ' + 2J®Xt--2AJ'+2)'^ 

= (i = + 2J-)=-(2AjO- 
= ^•* + 4.r V + 4;^* - 4 + 4)’* 

^{{a^+b^+ab ^/2){(rt2+i?)_„^^'3} 

= ia^+lfl)^-{ab^riy. 

=a*+ 2 a^b'^+b* — 2 t^b^ = a* + 

20 (l--2A + l){t:® + 2r+l) 

={(lS+ 0*- 2r}{(l-+ l)+2t} 

=(i*+i)®- 4 A®=(r« H)-2.rS 

Hence the given e\l3ression = {(i*+i)-ai*}{(x'‘+i)+2.r®} 

= (x ^ + 1 - 4 1 -* = A-® - 2 1-* + 1 

21 {a->rb-cf-{a-b->rc')- 

—(a+b — c+a-b+c']{{a+b-c)-{a-b+c)) 

= 2 a{a+b - c~ a-{-b- c}=za[ 2 b— 2 c)’“ Aa[b c) 

22 (a-2i+3C)--(rt+2d-3<r)® 

={(a -2A+3C)+(«+2i-3c)}x {(rt- 2J + 3c)- {o+ 2^-30’ 

= {2a}{ -4^+6c}=2a 2 C 3 f- 2 i)= 4 rt( 3 c- 23 ) 

23 ft2+xj' + y-)S-(tS-ry+j-2)s 

= ICt - + ty +j ^) + (x ® - xy +^’-)} X {(x - + vj’ + j") - Cx^ - X j +j'-)} 
= {zx® + 2j'-}{2x;'}= 2( X- +y-) 2xy = 4 x_j'( x - +y-) 

24 (x+y-a+b)--U-j'+a--b)- 

= +J -«+^)+(a -j -a—b)}i<.{{x+y-a + b)-(x -y + a 

-d)} 

={ 2 A}y.{ 2 y- 2 a+ 2 b}= 2 X 2 \)'-a+b} = 4 v{}’-a + b) 

25 (2a+3i-sc+7rf;5-f2a-3^+5c-7rf;2 
= {(2a+35 - 5r+ 7<fJ+(2c- 3^ + 5c- yd)} 

X {( 2 a + 3^- 5C+ 7<i) - ( 2 a - 3 ^ + 5 c - yd)} 

= \ 4 a}{ 6 b- roc+ I4rf}=4a 2(3^- 5^ +7/f)=8o(3^- 5C+7fl^) 

2345 X 2345 - 2343 X 2343 =( 2345 )!-( 2343 )! = (2345+2343} 
{2345 - 2343} =4688 X 2=9376 


26 
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27 (53497)* -{53487)-- (53497 + 53487/53497-53487) 

= 1069S4 X io*= 1069840 

28 49S567 N 498567 - 498562 X 49S562 =(498567)® - (498562)® 

“{498567 +498562)(498567 -498562) 
=i997i29 x 5 = 49 8 5 645 

29 25i®-36«(5^)®-(6)® = (5-t+6):5' -6) 

30 9rt’— i6<'=(3rt)®-(40®-(3"+4O(3«-40 

31 16;/;-- 49«*=-{4/«)*- (7")^- (4/«+ 7«) (4>« - 7«) 

32 4/1* - 8 1 p* = (2/)'- - (97)® - (2/i + 9/){2/> - 97) 

33 ,r-i*-64i*=0ii)=-(8O®“(‘n +8i)(ffr-8^) 

34 36.J - 1 2 1; < = (6, )’ - ( 1 1 j ")*-^(6n- 1 - i ij-”-) 

35 49 - 64rf''=(7)®-(8r0®=(74 8///7-8</) 

36 i44«.5-25r/“-' = (i20S-(5<0*-('2f+5‘0:i2‘ - 5'/) 

37 (rt+^)*— t’={<?+/i+fX'*+^“‘) 

38 ((i + 2b) — 25f- -=(,n + 2i)*-(5<r-"(‘» + 2^ + 5'’X‘* + -^“ 5O 

39 4 ^ _ (3„ _ 4 « (2., ) > _ (3,1 - 4A)= =-(2.t + 3^7 - 4dX2.i - 3« + 4^) 

40 «»- - {2A - 3t )* = {ii + ( 2 A - 30}1« 30} 

= (<i + 2<5 - 3t)(rt - 2b + 30 

41 ««-bi/;' = (« )2-(9//-j'' = (rt-+9^®X«®-9^*) 

= (<i= + 9^®X«® - = (‘^= + 9^®) 

(rt+3A)(rt-30 

42 (t -j9®-(«7-^)® 

-;’)+(«- - 9')-("-^} 

={t —y-\-a-byyX -y-nJfb) 

43 8it<-625;^-(9.rV-(33;'’f 
=(9i®+25>’®;(9^® -23}") 

= (9^- + 2aJ'®)((S» )® - (£>')"} 

={9ft* + 25y ®)(3^ + 5J')(3.i - sy) 

44 (2rt- 5.1)-- 36A*=(2a— 3.t)r-(6t)* 

=(2rt-5i +6r)(2fl — 5i-6A)=(2a+r){2rt-'m) 
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45 25.rS-(4^ + i)®*»(3^)=-{-l^+i)® 

=(5r + 4v + - (4-r + 1)}=(9-' + - 0 

46 (4«+7^)®-(3«-8^)- 

={(4fl+7^)+ (3«- 8^)K(4«+7^) - (3« - 8^)} 
=(7ff-^){«+i5i) 

47 (sr+y'j--(2i-7j)* 

={(3^ + S) )+^3-^ - 7i )K(3^+ SJO - (2-^ - )\ 

=(5r-2j*)tt + i2j) 

48 (fl+3^-3c)5-(rt+^-o= 

={{a+ 2 b~y)-\-{a+b-c)){{,a-\- 2 b-y)-(a+l>-c)\ 
=(2fl + 3^ - 40(^ - 20 

49 (2i« + 3« - SP)~ - (2« + 3?5)- 

={(2«/ + 3«- 5/>)+f2«+3/)} 

x{(2///+3«- 5/>)-(2«+3^)i 
=(2/« 4- yi — ipY,2m+n—Zp) 

50 (s-r - 4J' + 7^)® - (2.r - a; + 

= {(3-1 - 4j ' + 7 s) + (2r - 3)' + 5r )} 

5<{(3^-4J +7")-(2J:-3; +5“)I 
=(5-' -7J'+ J2iyj -y+ 2 s) 


Exercise 25 

1 L2-1 + iy=(2.ry + 3(2x) 2i +3 (2.r) i® + 1® 

=Sli~+ iz.t*+6r+ 1 

2 (3r + y?=(3.r?+3 (3^)®J +3 (3*)j -+J’* 

=27r3+27r^ +gxy--)’^ 

3 (zr + 3 rt)s=( 2 :i)^ + 3 ( 2 t)®( 3«)+3 21 (3rty+(3ar 

= &.rs 4- 36,r-a + 54xa- J- 270® 

4 (a® 4- 2^y=(a®y4-3 (a®)®264-3 ®® (2^y4-(2^)® 

=-fl®4-6ai^4-i2a®^24-8^s 

5 (a^ 4 - ic)s=(ai)® 4- 3(aJ)S(^f)4- ^[abypdP 4: {bdf 

— a^b^ 4- 3a®^'£'4- 3afSf® 4- ^V® 
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6 (rt + 2^+^)3={a + ^2^ + ^)}s 

=«s+3ia’(2:r+^)+3(2(2J. +^)-+(2t +^)® 

= rt® + t + ^aH + 3a(4x^ + 4x^ + + ( 8^ ** + j 2 1 + 6t ^ ®) 

= rt’+8i®+^+6rt®i + 3a‘’^+ i2flt®+3rtd® 

+ I2*’®^+6a^®+ i2aH 

7 (2;« + 3;/ +fip={2/u 4 (3« +/»)}® 

=(2w)®+3 (2;«)®(3«+^)+3 (2/«X3«+/)®+(3«+/)® 

= 8?«'* + 3 4/«®(3« +/) + + 6«/ + 

+ (27«’* + 2TH-p + 9«^® +j>®) 

=8/«®+36;«®//+ i2w/®/+ 54 »w®+ 36;«/7> 

+ tmp ^ + 2 7«® + 2Tn^p + 9///^® +;>® 

= 8/«’+27«‘’+/>’+ i2tiPp4r6mp'^ 

+ 36//*®// + 54/////® + 9//^® + 27«'5^ + 36intip 

8 (ij'+j'r+rji)''={Ct7+j'r)+2i:}® 

= (tj' + yzp + 3 ( xy 4ryz)\sx)4r3{xy + yz)[zxP + {zx )® 

== (x^y^ + 3;r^'®^ + 3.^'®£® 4-J®£®> + 

3( i ®j'* + 2;rj'®r + J'®s'®X-k*-) + 3( *7 +yz)zli ® + ff® t ® 

= t + 3A ^'®r + 3xy''s- +y^z^ + 3a:^'®ir 

+ 6r®j/®^® + 34y'®r® + 3;r^'^® + 3a ^s® + c®r® 

— X s_y 3 + j'®2® + 5 ®a:® 4 3a'^'®£^ + sxy^z^ 

+ 3x^y^z+ 3rj'®c®+ 3t^jsr®+ 3i^'c®+ 6xy^z^ , 

9 Putting i for (3W + 5«) and for (27«— 5//), we have the 

give n expression =x^+ 3x^y + 3aj'® +j'® 

= (a: +j')®= {(3;« + 57/) + ( 2;« - 5//))® 
=(57«)®= 13577;® 

10 Putting a for (3X - 8^) and d for (^y — 2x), 

we have a+i=(3x~8y)+(9y-2x)=x+y 
We have the given expression 

=fl®+i® + 3fl^(a+^)=(fl+^>®=(a +yp 

= x^ + 3 X^_y 4 3.1 y® 4 y® 

11 Putting X for (3a -7^) and/ for (103-30), 

we have;i:+y=(3o-73)+(io3-3a)=33 
93=3(ar+/) , and therefore we have the given expression 
=a:®+/®+3(a +/)y/=(a:+/)®=(33)®=273® 
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12 Putting a for (sr - 2) and b for (3 - 4//), 

weha\e rt-*-i=(5r — 2)+(3 — 4.r)=r+ 1 
We ha\ e the gi\ eu e\pression 

= fl® + + 3rt^a =(rt + ^ P = (a + 1)“ 

=l!± 3 £!± 3 £±i. 


13 Putting a for (3-71) and b for (Sr- i), 

\\eha\e ff+^=(3 — 7r)+(8r — i)=a +2 
We ha\ e the gi\ en e\pression 

=(r+2)®=r®+6r®4- i2.r+8 


14 Putting r for {« — ^+f) and_j for (a+^— r), 
we ha\e \-^y={n — b-*-c')-^[a-^b — c') = ia. 

3 ('i +j)= 6 ff 

Also ry={fl — b-^ c){a — b—c)={a—{b— c)}{n + (// - c)} 

= { a ^-{ b-cn 

We ha^e the gi\en expression 

= r®+j'® + 3 (r-*-^'Jrj =(r+_j)»=( 2 rtr= 8 ^ 


15 t^+lr=(a-^bf—^ab[a-^b)={6f—^ 7 6=216- 126=90 

16 rt=+d®=(«+^)^-3ff^«-^^}=7=-3 8 7=343- 168=176 


17 

18 



=(3)®-3 3=27-9=18 

= 4 ^- 34 = 64 - 12=52 


19 The gi\ en expression 

=(4P+3 4=-^ -^3 4-t-+ r®=( 4 + 1)3 

=(4-8P=(-4)®=-64. 

20 The gi\ en expression 

=(2w:p+3 (2;/;)® 3W4-3 (2w/) {3«)--*-(3«)®+64 

=(2w/ + 3n)ST64=(-3)3+64= -27+64 = 37. 
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21 The ynen e\pression 

= rs + 3(j (5) + ( 3/- + » 25 +64 

= t®+3(i’}(5) -‘-3 ft)^^5)’+(5/+64 
=(r+5)=-‘-64=(-9-^-5r+64 

=(-4>''-^64 = -64-*-64 = 0 

22 The guen expression 

= r'4-3r®6 + 3.r 36 + 216 + 135 
= 1 = + 3(’ r- (6) jf ^ )(6)- +(6)“ +135 
=(t +6j=+I 35=( - fi-^6)»+ 135 

=(— 5)=+i35= — 125 + 135 = 10. 

23 i"tj“+ i 5 ij' = r*+j’ + 3 5 ij' 

=jr=+j=+ 3 (i+^)ij =(r+jr={ 5 r= 125 

24 . 1 = 3«*^- c- 

= (aV +(^V + l>-) 

25 /*+9* + 6 /y=/ 2 + 9"+3 2/>y 

=/>' - 1 - ^‘’ + 3 f/ + = (/> + ( 2 >' = 8 

Exercise 26 

1 (t - 2 rtr = {lf-3(l)22<T + 3(lX2<r)--(2frf 

= I — 6rt+ I2rt' — Srt’ 

2 (2 - 3.1 )- = (2/ -3(2)- 3 1 + 3( 2X3.r)' -(31/ 

=S-3 4 3r4-3 2 9.iS-27i’ 

= 8 - 36 r + 5 +r- — 27 r® 

3 (3-4^/ =(3)=-3(3)- +r+3f3){+«'>*-(4J^)= 

= 27 - 3941+33 lei^-e+r^® 

=27- io8r+ i44r--6+t = 

4 (5//. - 4 i)®=( 3 wy'- 3 ( 5 w)* 4 -^+ 3 f 5 w)( 4 «}--( 4 ")' 

= i 25 «i=- 3 25 W 1 - 4«+3 5 «/ 16 ».-- 64 ff" 

= 125///=— 3oowi’ff +24 ow«2_5_j;^3 

(2/»-5jlyS=(2;5)S-3f2/)!> +3(2/>X5?)®-(54')= 

= 8^= - 3 4/53 5 ? + 3 2/ 25^2 - 1 25?" 

= — 6op-f + 1 - 1 2 5?® 


5 
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6 (zt -y - df={ 2 x - (y 

={ 2 TjS- 3(2-r)^ J’+-) + 3 (-t)( j'+r)® - (y+ zf 
= ar“ - 3 4xHy+ c) + 6 i ( j-- + 2ys + r®) -^>3 - 

-3;'s®-£-" 

=ai"- i2%-y~ t2xy+6.iy^+iZryz+6iz-~y— 

3,'®^-3;-=s-£3 

= Sr^—y^—£~—izi-y— i 2 i^c+ 6 ry~ — 3 y~z- ^yz- 

-rdrr®+ i 2 xyz 

■7 (2/«-ji;-/>)=={2wz-(3//+/>)}5 

= ( 2 W/>* - 3(2M]iH3» +P) + 3(2«/)(3" +/>)- - (3« + ?>)3 
= 8/«s — 3 4 *h 2 ( 2 « +p) + 6m{gn- +6tip+ p-) 

- ( 27 « 3 + 27 n-p + gnp- J-p^) 
= 8;«3 — 36«/®« — 1 2 ;/;”/ + 54;««® + 36«// p + 6 f/ip- 
— 27«3— 27n-p — grp'—p” 

= 8w3 _ 27 /;= -p^~ 36>«S// + S4»«/;3 — i zm-p + 6 r»p- 

- 27«’/> - 9fip~ T 36 ;/// p 


3 (i®-//i®-«^)3=^/S-(/«*+nS)js 

=(/®)® - + ;,®) + 3/S(„i! + »s,s _ (;«24- z,®)® 

= /•- 3/‘Cz«*+«®) + 3^(z«^ + 2 z;z®w® + //*) 

- (zzz® + 3 z«^«® + 3 f/i-n* + «®) 
=A- 3/^/«=- 3^*«=+ 3/=/«*+6/®//z®//®+3^//*- /«'* 

— 3z«*//® — 3m-n* — ji'‘ 
= ^ - z«*’ - «'* — 3 /*/« 2 + 3P/n* - 3Pn- + 3 ^//* - 3;«^7/2 

— 3 /«®//* + 6P»ihi- 

9 Putting r for (a + 23) and y for (a - 23), 
we have the given expression 
=x* - 3x-y + 3 zy- -y- 

= (JT - jf = {(a + 2^) - (a - 2^)}s = (4^)3 = 6^ 

10 Putting a for (3^ - 8 >') and i for ( 2 a-- 7 j 0 , 

we have a-^=(3r-87)-(zr-7^)=j:-_j' 

We have the given expression 

= a’ — - 3a3(a — 3) 

-(a- 3Tp={x-yf=jp - 3 x-y+ 3 xy* -y^ 
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11 Puttjng rt for (5;r - 8) and ^ for ^3^: - 8) we have, 

a-6=(sx—S)-(2v-S)=2.r we have the 

given expression=a’'— 

= (a — bf={2xf = 8x® 

12 The given expression 

= ( w)® - 3( + 3("0f4«)® - (4«)® 

={m~ 4«)'' = ( 1 2 - I2)s= 0 

13 The given expression 

=(3«)'*-3(3«)® (S)+3(3«) (S)--(5)® 

=( 3 «- 5 ?=(i 2 - 5 )® = 7^=343 

14 . The given expression 

= 7 + i- 9 «+ 27 «’— 27 fl 3 
= 7 + (i)''- 3 fl)^ 3 «+ 3 (i)( 3 n)®-( 3 a )3 

=7 +(i- 3«P“7 +(i- 9)'’=7 + (-8)® 

= 7 ~ 5 I 2=-505 

15 2i6-i44r + io8r®-27r" 

«» (2 16 - 64) + (64 - 1442: + io8;i:® - 27jr®) 

= 1 52 + 4 )^ - 3 (4)^ 31^+ 3(4) (s^y - (yiry 

= i52+{4-3a}'>=i52+{4-9)3=i52+(-5)® 

= 152-125=27 

le. a)'+3«5(<^-i) 

= (3)®+3 3=27+9=36 

=(5f+3 5 = 125 + 15=140. 


18 x^—j^—gxy 

=x^-y’^- 3 xys 

=x'‘-jfi-Sxy{v-y) 

=fr-;/}®=(3r=27 


19 ^3 _ 8^: _ 24/7 

= (ji>)3-(27)3-3 4(/X27) 
=75® - (27)3 - 3(7} - 27)^ 27 
=(^-27r=(4r=64 
5 
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20 Sfl** — 27^“ — <y}ab 

=(2«y®-(3^/''-3 2«3^5 
= (2a)s- (3^)S- 3(2fl)(3^X2«- 3^) 
=(2rt-36)"=(5r=125 


Exercise 27 

1 Putting b for i, we have, 

Hence frt+ + 

=(rt'*+i®)=«®+ 1 

2 Putting fl for (2-r) and ^ for i, we have, 

i\i^—'2x+i={2xf-{2x) i-\-\-—a^—ab+b‘' 

(2jf+ ry4r®-ar+ i)-=la+b)(.a^-ab + b'‘) 

= fl 9 + i> 3 = {^2A- *+ i®} = 8a.'’+ 1 

3 Putting a for $ 7/1 and ^ foi i, we have, 

25///® - 5/«+ 1 =(5;//)®- 5;« I + 19=«9 - + ^9 

Hence, (sj« + i)(25/«'’- 5///+ i) 

= (c? + ^ )(rt9 - ai + 

=«9+^’*={(5w)®+ i’} 

= I 257 «'’+ I 

4 Putting a for and b for 7;’, we have, 

1 6 i 2 - 28 r;- + 491 ’® = (4^)® - ( 4 -'‘ )(? J') + ( 7 l')® =a’~ab + b- 
Hence (4.1 +7jXi6r9-28rj +49;'9) 

= (rt + ^ )(tt® —ab+ b-) 

= a 9+^9 ={( 4 :r) 9 + ( 7 j>>''^} 

= 64.19 + 343;>9 

5 Putting a for 3;// and b for 8/;, we have 24;«7/ + 64n® 

= (Sw)’ - (3 w)(8") + (8«)® =a^-ab+y- 

(3;;; + 87/)(9;«* - 247;{7; +647;®) 

= (rt + + b^) = {a + b^) = (37«)'' + (8;;)* 

= 27;/j9+5I2«2 
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6 Putling r for ab "ind y for 4 ^, wc have, 

{(tt> + 44-)( rt V»* - 4 /f^r-*- 1 6 c-) = (r +_j )( r- - ly +j 2 ) 

= 4 = +j~'’ = (ithf + (4f )" 
=rt®^''+ 64 t* 

7 I’uitintf m for <ir and // for 5 ^, we have, 

rt’ 4 -- 5<r^r + 25 /<--=(rtr)’— (rti ){sd)+{sd)- =vi^ - »i» + fi- 
(rt r + S 1 - — jflfn + 25 /'-) = {/» + t )(;//- — w/;/ + n-) 

— in‘+/'—{axy+{sdy 
=a't"+ 125 ^" 

8 Pulling 1 for y'l andj for gi, we ha\c, 

25 fl-- 45 flA+ 8 i/j'-=( 5 </)®— ( 3 ff)( 9 J)+( 9 ^)*=a:®— rj +j'- 

Hcnce ( 5 rt + 9 A)( 25 rt-— 45 fl^+Si^®) 

«(i+jXr = -ij +j-)=r=+j-3 

= ( 5<0'’ + ( 9 ^ 0 * = 1 25«‘* + 729 ^“ 

9 (l‘ + 8)— lS+(2P*»fl +2)[.l*— 2A+(2)'} 

«(r+2Xt5-2a-+4) 

10 8rt*+I—(2rt,®+ I =(2rt+ l){(2rt)"-2<T+ 1} 

= ( 2 (/+ lX4rt'-2« + 1 ) 

1 1 w/S 27 = r/r + ( 3 }" = (w + 3)(m- - «/ 3 + ( 3 )-{ 

=(///+ 3K"'' - 3"/ + 9 ) 

12 27 1 5 + 1 =. (^1 x a - 1 = ( 3 .r + i){( •vr)* + ( 3 . 1 ) + 1 } 

+ 0(o'*-3^+«) 

13 =* + 64=^= + (4)-=(r+4){(r=-r4 + (4X} 

= (£ + 4Xi:®-4-+i6) 

14 1257/;=+ I =(5;//):+ I ={(57;/)-^ iJ{(Sw)'-( 5 '«)+ 1| 

= ( 57 // + 1 )( 25 w- - 57/7 + I ) 

15 87r+343a‘‘*=(2<7)‘'+(7rX 

« (2tz + 7 r)( 4 rt- — 1 4 <Tr + 491 ') 

16 64fl*j:‘'+27;*-(4ari*)*+(3))’ 

= (4rt.t'2 + 33’){(4«tT - (4"v®)(3j') + (3J')-} 

=(4f7tS + 3 y)(i 6 rt’i^— I2axy+gj-) 
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Exercise 28 

1 (i-3«)(l + 3<*+9«^) 

=(i-3a){i3+t (3a)+(3fl)2} 

= i3-(3a)''= 1-27^1’ 

2 (4^-i)(i6A3+4r+i) 

=(+*■- 0{(4r)2+(4x) i + i3} 

>=(4r)3- 1 =64-13— I 

3. (S«i - 3«)(2S»«3-f i5;«//+9«3) 

=(5;« - 3"){(5«0®+(5«X3")+(3«)'} 

= (5W/)3 - (3«)3 = 1 2S»i3 — 27^/3 

4 (x- 2 j's;)(r^ + 2 xys + 4 y"!i-) 

=ir- 2 ys)lx^ +-r( 2 j>z) + ( 2 y:;)^} 

= (i:)3-(2j»i7)3_j^3_ 8^, V 

5 (3(i~6c)iga^+3a6c+6-c^) 

•= (3rt - i^){(3«}3 + (3«)(^f) + 

’=■ (3«)® - = 27rt3 - 

6 I25a3_i=(5^,ja_, 

={(5«)-i}{(5«X + (5rt)+i}' 
=(5«-iK25«®+5« + i) 

V 343^3 -8y«=(7j:)3-(2j-2)3 

= i7x - 2 f-){{ 7 x)^ + {7x){2y”-) + (2;/3)S} 

= (7r - 2/)(4gr3 + i4xy^ + 4 ^^) 

8 2i6it»-i25/3=(6;l)s_(5/)s 

-( 6 /. - 50 {( 6 /)*+( 60 ( 5 /) +( 5 /)®) 

(6>6 - 5^)(36/t®+ 3o-i/+ 25.'2) 

9 i-5i2/t3=i_(8/.)3=(,_8/.){i2+i (8/l) + (8/l)3} 

=(i-8^)(i + 8il+64>&2) 

10 729;«3- 64a'/i''=(gm)^—(4a»-)' 

= (9w - + (9,«)(^a,„s) 

= (gw - 4rt«-'X8 1 ;«3 + 36rt;««3 + 1 6rt*««) 
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Exercise 29. 


1 

2+i&=IOl 
and 2>t8 = i6j ’ 

the required product 
=r'+ioi + i6 

2 

3 + 5=8 \ 
and 3x5 = 15/ ’ 

the required product 
=;i:® + 8r-r 15 

3 

6+ii = I 7 \ 
and 6x 11=66/ ’ 

the required product 
= r®+i7;c+66 

4 

7 + 9 = «6\ 
and 7x9=63/ ’ 

the lequired product 
= i®-4jr-i2 

5 

- 6+2= -4 \ 
and (-6)X2=-i2j ’ 

the required product 
=jr'— 4.r — 12 

6 

-2+8 = 6 \ 
and ( — 2 )x8= - 16/ ’ 

the required product 
= ;«®+6;/i— '16 

7 

- 3 - 4=-7 \ 
and(-3)x(-4)=i2/’ 

the required product 

=rt*-7fl+i2 

8 

^ 5 - 3 = 2 \ 

and5x(-3)=-i5/‘ 

the required product 
=X^ + 2 X-lS 

9 

- 4 + 9 = 5 \ 
and (-4 )x9=-36/’ 

the required product 
=;!:■*+ 5^-36 

10. 

-5-10= -i5\ 

and (-5)x(-io)=5o/ ’ 

the required product 
=^-»-i5t + 5o 

11 

-12 + 5=-7 \ 
and(- 12) X 5 = -60/ ’ 

the required product 
=x^- 7 x- 6 o 

12 

-I 3 + 2 =-II\ 

and (- i3)X2= -26/ ’ 

the required product 
=>l'- 11/1-26 

13 

5 + 14=191 

and 5 X 14=70/ ’ 

the required product 
=rt’+i9a+7o 

14 

— 14+6= — 8 1 
and - 14x6= -84/ ’ 

the required product 
= ;«®— 8;;/ — 84 

15 

- 5 - I 3 =-i 8 \ 
and (-S)>«(-I 3 )= 65 J ’ 

the required product 
= «•■*— i8;r + 65 

16 

7+12 = 191 
and 7X 12 = 84/ ’ 

the requred product 
=;i:®+i9r+84 

17 

- 3 -ii = -i 4 \ 

and (-3)x(- 10=33/’ 

the required product 
=fl®-i 4 a +33 
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18 

4 -i 3 =- 9 'l 
and4x(-i3)=-52j ’ 

the required product 
= v*-9r-‘52 

19 

5_,6==-ii\ 
and 5 x(-i6)= -80J ’ 

the required product 
= ;«- — iiw! — 80 

20 

- 8-10= - 18\ 
and (-8)x(-Jo)=8o| ’ 

the required product 
=j:®— i8r+8o 

21 

6 -X2=-6 \ 
and 6x(- 12)= -72/ ’ 

the required product 
=fl®-6rt-72 

22 

-7+13= 6 \ 

and(-7}x(!3) = -9if ’ 

the required product 
=w/®+6;« — 91 

23 

-10— 16=— 26 \ 
and (- io)x(- i6)= i6oj ’ 

the required product 
= r2-26a + 160 

24 

5-i8=--i 3'1 
and (5)x(- 18)= -90/ * 

the required product 
= r-- 13^-90 

25 

-i6+io=-6 \ 
and (- i6)x 10= — 160J ’ 

the required product 
=jr®-6a. - 160 


Exercise 30 

1 i+2 + 3=6, 

1x2 + 1x3 + 2x3=2+3+6=11, 

1 X 2x3=6 

The required product=i=+6i®+ 1 ir + 6 

2 2+5 + 7 = 14, 

2x5 + 2x7 + 5x7=10+14+35=59, 

2 X 5 X 7 = 70 

The required product =i"+ 142.® +592 +70 

3 3-6+2=-!, 

(3)x(-6)+(3)>«(2)+<-6)x (2)= - 18+6- 12= -24, 
(3)x(-6)x(2)=-36 

The required product =x^ -a® - 24^ - 36 
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, 4 - 4 + 5-10= -»» 

(4X 5)+f4)5<(- io)+(5)x (- io)=2o-40- 50= -70, 

l4)x(5)x(-Jo)=-.20o 

The required product=T®-A- — 701 -200 

5 -8+3+ 1 = -4, “ 

(-8)x(3)+(-8)x(i)+(3)x(i)= -24-8 + 3= -29, 

(-S}yts^x(n=-24 J 

The required product-^t"*— 4Ji®-29i -24 

< ’ ; - r 

6 -5-2 + ^=i, (-5 )x(-.2^+(-5)x(8)+(-2)x(8) 

= 10-40-16 =—46, (-5)x( — 2 )x8=8o 

The required product=r'*+ 1- — 46.r+8o 

7 -3 + 7-4=o, (-3)x^7)+(-3)>«(-4)+f7)>:(-4) ' 

= -21 + I2-28=-37, (-3 )x( 7 )x(- 4)=84 

The required pioduct=j:"+oa®-37t + 84 

= t’-37t+84 

I 

8 6-5-7=_6, (6X-5)+(6K-7}+(-5X-7) 

= -30-42+35= -37. (6)(-5X-7)=2I0 

The required product^i"*— 6r2-37i + 210 

9 -5_7_,i = _23,(-5)(-7)+{-5)(-n) + (-7)(-ii) 

= 35 + 55 + 77=167, (-5)(-7 )(-h) = -385 

The required product =:i'’— 23^®+ i67r- 385 

10 -3-6-9= - 18, (-3)(-6)+(-6)(-9)+(-3)(-9) 

= 18 + 54 + 27=99, (-3J(-6}(-9)=- 162 

The required product =4®— iSr^+qQir— 162 

11 4-5-I2=-I3, 

U)( - 5) + (4)( - 1 3) + ( - 5)( - 1 2) = - 20 - 48 + 60 = - 8, 

(4)(-5X-J2)=240 

The requiied product =r®- 13a:-- 8^ + 240 
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12 5+9^ 11=25, 5x9 + 5x11+9x11=45 + 55+99=199 
5x9x11 = 495 

The required product=r® + 25;c-+iQ9;r+495 

13 _6+8-2 =o, (-6 )(8)+(-6)(-2)+(8X-2) 

= —48+12- 16= -52, (-6)x8x(-2)=96 

The required product=i®-ojr 2 — 52r+96 

=a:®— 52^+96 

14 -3-7- 13= -23. (-3)(-7)+(-3X-i3)+(-7)(-i3) 

=2i + 39 + 9 i = i 5 i,(- 3 )x(- 7 )x(-i 3)=-273 
The required product=r®— 23x'+ 15 w —273 

15 -3+12+4= 13. (-3)(«2)+(-3X4 )+(i 2)(4) 

= -36-12+48=0, (-3X12X4)= -144 

The required product = r"* + 1 33:" - o jr - 1 44 
=jr'+i3r®- 144 

16 -9-10+12= -7, (-9X-Jo)+(-9Xi2)+(-io){i2; 
=90-108-120= — 138, (-9)C- ioXi2)=io8o 

The required product =r'’-7Jr2- 1383:+ 1080 

17 9-5-7= -3. (9X-S)+(9X-7)+(-5X-7) 

= - 45 - 63 + 35 = - 73 , (9X-5X-7)=3IS 

The required product=r'-3i®-733:+ 315 

18 8+12 + 15=35,8x12 + 8x15 + 12x15 
=96+120+180=396, 8x I2X 15 = 1440 

The required product=3:'’+35.r®+396r+ 1440 

19 -14+8+6=0, (-14X8)+(-14)(6)+(8)(6) 

= -- 1 1 2 - 84 + 48 = - 148, ( - 1 4)(8)(6) = - 672 

The requried product =rS-oj: 2 — 1483. -672 
=3:8-1481: --672 
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20 -5-io-i6=-3i, 

{ - SX - io)+< - S)( - i6)+( - loX - 16) 

= 50+80+160=290. (-5X-'oX->6)=-8oo 

The required prodi’ct = t‘*— 3it-+29Qi -Soo 


Exercise 31. 

1 {i +j -r}5=r2+,s+r2 + it0— (--) 

= T* + j'* + £* + it 3' - 2A r -* 2j'r 

2 (i-; +r)2=t2+jS+r5+2t (-j'+r)+2(~;'Xi^) 

= r’ + j " + r5 - 2 1 j' + it ir - 2j'ir 

3 (-t+j+r)*=i5+j®+x:--» 2 (-t)(;'+r) + 2js 

= r- +j'’ + s - - irj' - 2 1 ff + 2 ys 

4 (_ t -j + s)* = r2 +J-- + c2 + 2( - 1 )(-;' + s) + 3( 

=.i " +3'- + c® + 2xy - 2jrc - zys 

5 (r - j' - sT = r3 +^- 2 + r2 + ir( - r) + 2( -^0( - -) 

= rJ+/2+s--2r;'-2rr+2/f 

6 {/l — r +J' — r)®=»<J'’+ t2+.1'®+C"+2rt(— f +^'— £■) 

+ 2(-t)0'-r) + 2J'(-.f) 

=/r +;«:2 +; "+ c®- 2 «r + 2fy' - 2ns - ir;' 

+ 2t:r-2/ff 

7 (fl -;r - j. _ r)5 = rt® +4 +j'® + -® + 2 rt( - 1 - J' - s) 

+ 2( -^)( -J' - + 2( -^)( - 

E= j.!+ r-’+y2+£®-2f/r- 2(y'— 2rtr+2r)' 

+ztc+2j'r 

8 (;;;+«+/+?+';-“'«= f «®+/'+{'® + ^^ + 2«/(«+;>+<'-» 0 

+ 2;/(j> + ? + ?‘) + + '■) + 2?; 
= ;«® + ;y® +^® + i?® + ^ * + 2 w/' + 2w// + 2;«^ + 2»tf 
s + 2 ;//» + znq + 2«? + 2pq + 2p + 2?; 
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(-?)(' -x-j') + 2r(-j.-y)+2i-xX-y) 
=/5-^+y^+^+ x^+y'- 2fq-\r2pr~ Zpx 

- zpy - 29/ + + zqy - 2tA -2ry+ z^y 


10 (-a+b-c+x-y-sY 

= rt2 + i 2 + C-* +x‘ +j'2 ■¥z^+2(-atb-c+x~y~z)-\- 2b{ - c 
+x-y-s)+2{- c){x -y - r} + 2r( -j' - £) + 2( -y)( - r) 
=a-+b^+c^+x^+y^+z^~2ab+2ac-2ax +2ay+2az 
-2bc+zbx-2by-2b£~zcx+2cy+2cs~ zxy - 2 xz 

+ 2yz 


11 {a-zx-zy-A^Y 

= flii + ( - 2 1 j 2 + ( - 2j0^ + ( - 4 f ) 3 + 2 a ( - 2a - 3;' - 4 s) 

+ 2(-24:)(— 3^-4^)+2(- 3 y)i - 4 ^) 
=a‘+4x-+gy^+ i6z^- 4ax -6ay—Baz-\- i2Ay+i6xz+24}z 


12 {2n-b+2C~d)^=(2a)-+(-bY+l2cY+{-d)^+2(,2a){-b + 2C 

-«) + 2( - b){ 2 C~ (i) + 2(2C)( - d) 

= 4<i2 +b-+4C-+d^- 4ab + Zac- 4«rf- 4 ^c 
■\-zbd^i\cd 


13 The given exprebsion 

=/2+ (- /«)"+«'+2A - ;« + ' )+2(- w/'O 

= (/-;« + /02=(i7-23 + I3)^=(7)®=49 


14 The given expression 

=p^-\-q-+{-fY+zp{.b-i) + 2q(,-r) 
=(/>+5r-7)-=(i6+i2-25)2=(3;-*=g 


15 The given expression 

= {-a)- 4 -b--{-c^ 4 - 2 {.-a)l,b 4 -c)+zbc 
=(-«+i + <r)==(-28+i3+ 15)2=0 


16 The given expression 

=a 2+3'2 + (- l)2 + 2rO'- l) + 2;'(- >) 
=(;i:+J'-i)-=( 6+7 -i)=(i 2)2=144 
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17 , The given expression 

i -^zry-zr- 2^+35 
=jr-+j’= + (- i)'+ 2 a: 0 '- 0 + 2 j{- 1 ) + 35 
=a-‘-j-i)2 + 35=(23+i8-ir+35 

=(40r-t-35 = i6oo+35 = 1635 


18 The gi\en expression 

= t=+f-2j)2+(-r)=+Z2(-2j'- i}+2C-j-X-i) 

=(r-2J'-l)' = (26-2 12-1)- 

= {26-24- i)==fi)2=l 


19 The gi\en expression 

= j :- gj ° + 1 — 6xy — 2.r -r 6y 4- 63 

=;t2 J- ( - 3j )2 J- ( - 1 )= + 2r{ - 3; - 1 ) + 2( - 3yy - 1) 4- 63 

=(r-3y- i)24-63=f49-48- 1)^4-63=04-63=63 

20. The gi\en expression 

I — 6xy + 6z — 2y - 2S 

- (5^)* -^ ( -J )- 4- 1® 4- 213 tX 4- 1 ) 4- 2 X { -;0( 1 ) ~ 25 
= f3.r -^'4- 1 )2 - 25 =. (42 - 38 4- 1)= - 25 

=(5)'-25 = 25-25=0 

21 We ha^e 2 (ad-^ac-*-ic)=(a+d+c)'—(a~+f-+c-) 

=02)2-50= 144 - 50=94 
rtj flC -r ^ f = 94 T 2 = 47 

22 We h'i\e a--^d-+c-=la-^/>-^cr — 2 lab-^ac+ 6 c) 

=(<3r-2 50=169-100=69 


Exercise 32. 

1 The ist_term=j :5 , 2nd terin=5xM = 52:* , 3rd term 
= i2= ior= 4th term i^= 10x2 , 5th term 

=^-x 1^= IX , 6th term = 5 i®= i 
(x-f i)®= j. 10x^4- 1 ox- -h 5x4- 1 
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2 The 1st tetm , 2nd term =6i:“ , 3rd term=— ’jf'r* = i5r* , 

4th term =l£5Ar3=20i:® 

' The remaining terms are respectively I5r®, 6r and i 

(j: + l)'’="j:®+6ir® + i5ir*+20x®+i5x-+6ir+ 1 

3 The 1st term=fl3 ^ 2nd term=8a"^ , 3rd term=Sgi 

=28a‘'i® ,4th term=s^j^® 5 ®=S 6 rt'‘ 3 ® , 5th term 

The remaining terms are respectively 

28a‘‘i^, 8ad~ and ^ , 

(a + 3 )® =■ rt® 4 - 8a~i + 28a®^' + s 6 ar' 3 ^ + ^oa*b* + 560®^ 

+ 28fl®^T8a^’+^® 

4 The 1st term* a® , 2nd term =9^3^ , 3rd term =^^a’'b- 

=36/i‘ 3-* ,4th terin=-i^ 5 ^'’^*~^ 4 "''^'‘ » 

•» = 1 26a^b* 

The remaining 5 terms aie respectixely I26a*^®, 

841^^*, 36«®^", 9a^® and b'' 

(ft + ^ “ «® + 9rt®^ + 3i6a~b- + 84a''^® + 1 26ar'b* 

+ i 26 «'‘^+ 84 a®^'’+ 36 a*^'+ 9 a^® 4 -^ ‘ 

5 The 1st term = t® , 2nd term = — , 3rd term 

The remaining 3 terms are respectively 

— ior®y, ycy* and — y® 

(x ~y)^=x^ ~ 5.t‘j + loty — iot®y + 519'^ - y® 

6 The ist teim=;«" , 2nd term == — 7/«®// , 3rd term 

=*i-^;«®«®=2i;/t®fl’ , 4th term* — S-^;«*/i 3 = — 35/«t«3 
The remaining 4 terms are respectively 

35w/®»*,-2i;«®«", 77/i/fi and-«” 

(t/t —//)'= m~ — ym'‘/i +21 wi®«® — 3 5 -«■*»* 

+ 3S/«®«^ - 2 1 )u-ft^ + ywzi® - »■ 
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7 The I St term = r^ , and term =+1® 2 , teim 

2==6i=4 

The rema ning 2 terms aie respectively 4:1 2^ and 2'* 
(t+2)< = r-"+(4i=^2)+(6»-= 4)+(4 i 2'’)+(2)^ 

= r * + Sa' 4- 24jr- + 32.1 + 1 6 


8 The I St tcrm-=T® , .and term =5^:* 2 , 3rd term 

= (2)-=ioi“ 4 

The remaining 3 terms are respectively 

^Q^ = ^2)^ 5r(2)* and (2)® 
(r+2)®«»r®+5.i^ 2+ iov'44- iar=(2)"+ ji(2)‘ + (2)® 

= r ■ + 1 o t < + 4ac‘* + 8ar- + Sor + 32 

9 The 1st term =r® , 2nd term=Si‘ i»»8r‘ , 3rd term 

= t-=28i<' , 4th term«“2ii,|'“r® i®=56ti® , 

5th term>=*^'j^r^ i®=70r'' 
The remaining 4 terms are respectively 

SCir®, aSjT-, 8t and i 

fjr4- i)''=r®+8t*4-28A‘+5Ctt®+7CM:* + sCir''4-28r-+8r+ i 

10 . The 1st term = r* , and tcrm=4Ji'3 , 3rd term 

— 9 

The remaining tvio terms are respectively 4.r (3)'' and (3)^ 
( 1 4 - 3)1 = + 4^ 1 3 4- (ir= 9 4. 4 r (3)® + (3)^ 

= t * 4- l2;i-®+ 54^-+ loSUr +8 1 

11 The 1st term = r® , and term= — 5^1 , 3rd term=ioi.® 

The remaining 3 terms are respectively - lot", jr and — i 
{x- i)'!«.;r 5 - 55:14- lor'- icir® 4 - 5 a.-t 

12 The 1st terin=2’’ , and term= -6 2® jr , 3rd term = 112^^21 -2 

= I S a* c- , 4th term = — 2^ =• _ 20 2" r® 

The remaining 3 terms are respective!) 

15 2 V,-6 2 £® and c® 

(2 — r)'‘=2*'-6 2®£4-I5 2^ C--202® £®4-I5 2 -c'‘-6 2 £®4-C 

I = 64 — I 92 £-t- 240 £-— i60£®4-60£*- I2£®4-£:'* 



78 


IvEV lO ALGEBRA MADE EASY, AOL I 


13 The 1st term'={2Ar)^ , and term = — 4(2^)® , 3rd term 

=^?-'(2a:}®= 6 (2r)® 

The remaining two terms axe respecliveh —4(22:) and i 
(2x - 4)2 = (xr)< - 4(2 ry>+ 6(2.r)2 - 4(2 r) + 1 
= i6i^- 32^:2+24x2- 8r+ 1 

14 The istterm = x® , 2nd term= — , 3rd teim 

T'j'2=36rj'2 , 4th term= -8+i'’j'2 , 

5th term = t ^''' = 1 26.t ®_j'* 

' The remaining 5 terms are respectively— I26r**j'®, 84r^'*‘, 

— 36r2j'", 9;rj'S and — _j * 

(i — j’)® = 'i*' — 9x^' + 36x‘j'2— 842r‘;y24. 1261 

+ 84x2^’® — 36Lr^ " + 91J 2 -_j'2 

15 The 1st term=(3A)“ , 2nd term = — 5(3r)* 2 , 3rd term 

=^5- (32^)’ (2)2= 10(3.1 ^ (2)2 

The remaining 3 terms are respectn elj 

- io(3r)2(2/, s(;r) (2)^ and -(2,® 

(3r- 2)‘>=(3x)''- 5 (3r)« 2+10 {sxyiz)^- io(;t J® (2*) 

+ 5 ( 3 ') (2;* -(2)“ 

= 2431-2-8101*+ 10801®- 720x2+2401 - 32 

16 The 1st term= i®= I , 2nd term =— 8 i'«=— 8«, 3rd term 

= «?l i®a2_2Srt‘’ , 4th term = — iBrt 3 = — 56rt®, 

5th term = ^^"3‘-^ i*rt* = 70 i*fl*=70fl* 
The remaining 4 tei-ms are respectn elv 

— 56rt\ 28a®, - 8fl" and <1® 

(i - rt)®= I - 8a + 28a® - 56a® + 70rt* - 56a® + 28a® - 8a^ + a* 

17 The 1st term=i" , 2nd term=— 7 i® c= -7c , 3rd term 

is £2=21x2, 4th term= — ^’-j— I* £2=— 35 Hx® 

= -3SC® 

The remaining 4 terms are respectively 

35x*,-2ix®, Td and-x‘ 

(i-x)^=i- 7 X+ 2 Ix 2 - 3 S£®+ 35 x*- 2 IxS+ 7 x®-x' 
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18. The tsl teim=i'' the 2nd tenti«=-6 , 3rd term 

( 3 . 1)2 ^ lerni 
= - r (3.1)"= -20 i''(3t)'' 

The remaining 3 terms are respectively 

I S »- (S-i )S - 6 I (32 )® and (3a )“ 

(I - 3 - 1 ^'’= I -6f3.v)+ I 5 ( 3 a; 2 - 20 ( 3 r>‘'+ 15(3.1)^ 

- 6(3.1/ +13.1 )»■ 

= 1 -iSt + i35r — 540v3+i2i5.r^- 14581®+ 729 1**. 

19 Tlie 1st rerm=i‘ , 2nd term=-7 i*'(2.i) , 3id term 

ifi (2j)-=2i i®(2j)" , 4th term 
“ - ' V® - 35 (2.1 )’ 

The remaining 4 terms arc respecti\el> 

35 i“(2t)S —21 i-(2t)'’, 7 I (21/ and — (aa:)'. 
( I - 2 1 )' = I - 7(2.r ) + 2 i(2a )= - 35 ( 2.1 / + 35(21 / - 2 l(2r/ 

+ 7 {21/ “(21/ 

= t - 141 +84a-’-28oi''+56oi<-672T‘’ 

+448.1'-- 1281" 

20 The 1st term = (2i / , 2nd term= — 2 >[ 2 if a , 3rd term 

= Sil (2 xf «•*= 28(2 1 f a- , 4th term 
= - -V-'’ (2.1/ rt’— - 56(2r;®n® , 5th term 
= B.Y-»’’(2T/rt^= 70(21 y a* 

The remaining 4 teimsare respectively — 56(2r)'’rt®, 

28(21 )' - 8(2 1 and rt® 

(21 - =(21)^— 8(21 / It +28(21)'’ a ”— 56{2a:)®n®+7o(2a:)*«*- 

— 56(2 1 )‘'<i® + 2S(2a /^l® — 8(2 1 )fl? + rt® 
=2561^-1024 r~a + 1 792r'’fl-' — 1 7921 ®rt® + 1 1 20r 
— 448a:''<i'' +11 2x‘af — 1 6xa' + n® 

21 The ist term=i ^" , 2nd term= — ior“rt , 3rd term 

= ar®a®=45i®/i® , 4th term 

= — Ar^’U! — laoi'fl'' , 5th term 

=aa«*ii;B<ii=2iov®fl* , 6th term 

— _ _ 252A®rt® 

The remaining 5 terms arc 2iQi*rt',- i2orV, 45^:®^® 

— 101 (/ and 
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(r— fl)“=r^®— ioi®a+45jr®a®— i20x''a^+2ioa.*’a*—2SZx^a^ 
+ 2 iQx*a'‘— i2or®a' +45;t®fl®— ioaa“+a'^® 

22 The 1st term =(3:1)® , and term = - 5(3;i:)*(2rt) , 3rd teim 

= ^2^ (3r)® (2aj®=io(3r)®(2a)® 
the remaining 3 terms are respecMvely 

-io(3ar)® (2a)®, S(3t0(2a)* and-(2rty® 
(3r- 2rt)®=(3t)S- 5 (3ar)<(2rt)+ 10(3^^)® (2a)®- io(3r)®(2a)s 

+ 5(3r)(2a)«-(2a)B 

= 243^:® - 8 ior*a + 1 o8or®a® - 72or®a® + 24cu:a* 

- 32 rt® 

23 (;t:+i)®-(r- i)“=far®+Sa:^ + iQa:®+ior®+5Jr+l) 

— (i®- Sj:*+ lor®- lor“ + 5r- 1) 

= iof*+2ar®+2 

24 (x- i)® + (r+ i/“=f;i:®-6a;®+ I5jir*-20ir®+l3i:®-6r+ 1) 

+(-r*'+&i.®+ i5A*+2Qar®+ isr®+6r+ 1) 

= ax® + 301:* + 3ar® + 2 

25 (a: + a)'^ - (:»r - a/ = (;r + 7 t:®a + 2 1 jr®a® + 3 5A '*a® + 3 S;ir®a* + 2 u ®a® 

+ 7xa® + a^) - (:r^ - 7 T®a + 2 i:r®a® - 35A ^a® 
+ 3S^^a*—2 ix®a® + yxa'’ — o') 

= 1 4 ;r®a + 7oa:*a'’ + 42 jr®a® + 2 a'^ 

26 (r+a)*=i''+4r®a4 6r®a^+4jra®+a* , the coefficients 

are respectively i, 4, 6, 4 and i 
the required sum = H-4+6+4+i = i6 

27 (x +a)®=»;ir®+ *a+ iox^a^+ iai:®«®+ S^a*+a^ , the 

CO efficients are respectively i, 5, 10, lo, 5 and i 
the required sura = 1 + 5 + 10+10+5 + 1=32 

28 (a:+a)®=ir'>+6;r®a+i5i:W+20i®a®+i5r®a* + 6ra®+a® , 

the respective co efficients are i, 6, 15, 20, 15, 6 and i 
the required sum = i+6+ 15 + 20+15 + 6+1=64 

“9 ( V + a)^ =■ + 7i:®a + 2 ix^a^ + 35r®a'* + 3 5ar®a* + 2 ia-®a® + 7ra® + a'^ 
the respective co efficients are i, 7, 21, 35, 35, 21, 7 and i 
the required 81^ = 1+7+21 + 35+35+21 + 7 + 1=128 
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(i +rt;® = r-*+8rfl: +28f*'fl®+s6t'‘’rt'’+7ot*n^ + S6r®fl®+28r®a® 
+ 8trt‘+n® , the respective co efficients are 
1, 8, 28, 56, 70, 56, 28, 8 and I 
the req sum = i+8+28+56+70+56+28 + 8+i=2S6 

Hie given e\piession 

=»{ iS + 5^1 + lar"' + lOA^ + 5:r + 1 )+ 3 1 

= (i + i)®+3i=(-2+i/>+3r=(-i)S+3£ 

= -1+31=30 

The given expression 

=(t‘‘-6.t'‘+is^:^-20t‘*+ iS.r®-Cit + 1)- 1 

«(r-i)‘-_i={l/2)"-i=22-i=4-i-3 

The given expression 

= (2;«)<-4{2.i)-'' + 6(2Lr)®-4(2A)+ 1-81 

=(2.r-i)<-8i=(4-i)<-8i=(3)<-8i 

=81-81=0 


34 The given expression 

= (;i )« + 4( r)’ 3 + 6(t)® (3)® + 4U ) (sT + (3)* 
=a+ 3)^=(~5 + 3 )*==(- 2 )’“i 6 

35 The given expression 

= r^ + +r® 2+6.V® (2)®+6t (2)®+(2)^-625 
=(t +2J^-625=(-7 + 2)<-625 

-=(-5)^-625=625-625=0 


Exercise 33 

1 Putting flfor T, d (or y and c for (— r), vve have the given 

expression = (« + ^ + c%a- +b'^-\-c^—nb—ac- be) 

= a*' + 4- fS _ ^a^C’= +j '® — + ycys 

I 

2 Putting rt for ^ for- 2^ and c for- r, vve have the given 

expression = (a + f + c){a- +b^+c~-ab — ac— be) 

= a®+i''+t’'— 3«iff=^®— 8^®— ; 3 — 6/>^r 

3 Putting a for zr, b for — 3j' and e for- r, vve have the given 

expression = (2:1 - 31' - -X(2^)® + ( - 3;')' + ( - ~ - (2r) 

(.-3y)-(2v){-z)-{-^X- ^)} 

6 
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Zz 


=(^a+b+c)(a-+6^+(^~a6 — ac~6c) 

=a^+ d^+ — 2a3c 

= (2ar)s + ( _ 3^)3 + ( _ ^)3 _ 3(2ar)( _ 2y)( - r) 
= Sr®— 27J'® — 2 ® — I Bxyz 

4 Putting X for a, y for — zb and z for 3, we have the given 

expression = (a - 2^ + 3){a® + ( - zb'f + (3)® - (a)( — zb) 

-(«X3)-(-2^X3)} 
= (r +y +z){x^+y^-\-z^-xy-xz-yz) 
‘•x^+y^+ii^— ycyz 
=(a)®+ ( - zbYHsf - 3(«X - 2b){3) 

=efl- 8^3+27 + i8ad 

5 Putting X for 3a, yfor(- sb) and ^ for ( - 4), we have the 

given expression = (3a - 5^ - 4){(3«)’ + ( - 5^)' + ( “ 4)® “ (3«) 

( - S^) - (3a)( - 4) - ( - 5^ X - 4)} 
= (r +J» + zX^“ + 2® —xy—xz —yz) 

— ;r® +}'3 + s® — yiryz 

=(3«)®+( - 5 ^f+(- 4)®- 3(3«X - S^X -4) 
= 37a® - 1 25^3 - 64 - 1 8oa^ 

6 Putting a for x, b for ( -y) and f for ( - i), we have 

x3~y3^ I _ 2xy=x^+{ -7)»+ ( - 1)®- sWC -yi - 1) 

= a® + 6® + c® - 3a^c 
«»(a+d+c)(a®+3®+c®-a^-ac-^c) 
i)U 3 +_y®+ 1 +ry+r-y) 

7 Putting a for x, b for ( —y) and c for 2, we have 

^ 3? -y^ + bxy + 8 —ar® + ( —yf + (2)® - 3(x)( -y)( z) 
=a®+^+c® — 3e^c 
=(a+b+c)(,a^+b^+c^~ab—ac-bc) 
=(x-y+2){x^+y‘+4+xy-2x+2y) 

8 Putting a for x, b for zy) and c for ( - 30), we have 
x3- 8^®- 270®- 18*70 

=a:® + ( - 27)® + ( - 3zf - 3(a)( - 27)( - 32) 
=a®+i®+«®— 3aif 

) =(a+5+c)(a®+^®+c®— ai-af-ic) 

= (;r - 27 - 3sX^® + 4y® + 92® + 2*7 + 3^:2 - 672) 
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9 jjr3+j/3+i8ji_y-2i6 

=x^ +y ^ + ( - 6)* - 3 {x)(y){ - 6) 

= ( r +j' - 6 )(;r® +_;'® +36-xy+6x+6y) 

= (6 - 6)(x^+y ‘ + 36 -:ry + 6ar + 6y) =0 

10 240^ — 64 

=fl®+(-2^)5+(-4)3-3fl(-2i)(-4) 

=(«— 2^— 4){a®+4^®+i6+2fl^+4a— 8^} 

=(4 “ + 2fl^ + 4^! — 83) 

=ox(fl**+43*+i6+2a3+4fl— 83) 

=0 

1 1 The given expression 

= {( j - «2) + ( j - 3) + { J - /r)}{(j - fl)® + ( J - 3)* + (j - f)® 

- (j — aXs— 3) - (j - o)( j - f) - (j - 3)(j — c)} 
= {3 j - + 3 + t)}{(j — ay + (j - 3)2 + (f - cy -(s- a)(i‘ - 3) 

~(T-a)(s-c)-(s~ 3 )is~c)} 

«=0 X {(j- fl)2 + (jP — 3)2+(j~ f)2 - (j — rt)(j- 3) 

- (j - rt)( j - r) “ ( j - 3)( J - f)} 

12 Putting :ir for (a-2b),}' for (23— c) and sr for (3c- a), we have 
;r+_y+r=(«— 23)+(23-c)+(3f— «)=o 

Hence {a—^bf + (23 — yf + (3^- of- 3(« - 23)(23 - 3c)(3C- a) 
=x^+y^+s'^-Sxyz=(x+y+z)(r^+y^+z^ —xy—xz—yz) 
=-ox(x^-\-y^+z^—xy—xz—yz)—o 
{a - 2bf + (23 - 3c)® +(3<^- = 3(« - 2^)(23 - 3c)(3ff - a) 

1 3 Putting a for {x +y — 2s), 3 for (y+z- 2x) and c for 

{z+x-2y), we have a+b+c=(r+y — 2z)+ 
{y+Z’- 2 x)+{z+x— 2 y)=o 

(x+y—2zy+ (y+z— 2xy+(z+x—2yy 

-3(x+y- 2z)(y +z— 2x)(z +x-2y) 
= a® + 32+ c ® — yibc 
=(a+b+cY,a^+b'^+c^—ab — ac— 6 c) 
=ox(a2+3*+c2 — a3— flc— 3f)=o 

(■*■ 2jsr)2 + (^^ + s — 2xy +(z+x—2yf 

=3(a +y—2z)(y+s—2x){z+x — 2y) 
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14 Putting X for (<i+ 2i- for (^ + 2<:— 3a) and s for 
(t+2a— 3^), we have:i:+j'+5=(a+2i-3c)+ 

(^+2C-3a)+(f+2rt— 3#)=o 
Hence (<z+2i - 3c)®+(3 +2f — 3a)®+(c+ ^a - 3^)'' 

— 3(a+2i-3cX^+2C-3flXf+ 2'*— 3^) 

=;t3 +^(3 + g"* - ^yz 

=(x +y+s)lx^+y'^+ z-—xy— xz—yz) 

— o X +y^ +z-—xy-~xz -yz) = o 

(rt + 2 i - 3 c) 3+ (i + 2 f- 3 a)®+ (c+ 2 fl - 3 ^)" 

= 3(rt + 2^ - 3cXi + 2C - 3aXf + 2fl - 3^ ) 

15. Putting i foi (2/>-sy + 3/)), for (2^— sr+3;)) and z for 

(2f -Sfi + 3g) we havej:+;' + ;: 
=(2/-S?+3'')+(2?-S# +3P)+(2f -5P+39)=o 
Hence (2^-s^ + 30’*+(2?-5»'+3^)“+(2» -5^+39)’ 

- 3^'^P - S? + 3» J(2y -S*+ 3p)i2r- sp + 39) 

=(x+y+z){v^+y-+z^-x^ -xz-yc) 

~ox{x^+y^+z^-xy-xz-yc)=‘0 

i^P-S9 + 3>f+ (27- S* + 3pf-^ (2^- SP+39f 

= 3(2/>-5? + 3^X2?-5' +3;>X23'-5;>+37) 

Exercise 34 

1 Putting a for (x-y), b for (y— c) and c for {z-x), we ha\e 

a — b'=x-2y+Zj a— f=2T— _y-j and 6 — c=y-2z+x 
The given expression 

= (rt - iX« - -c)= a%d - c) + - o) + f “(rt - 

= {x -y)^{ y-2z->rx)Jr{y- c)“ 
(z-7x +y ) + (sr - A )®(r - 2j' + jc) 

2 Puiting :i: for (fl + i), y for (^ + 0 and z for (t+«), we h-ive 

x—y=a — c, y—z'=b—a and z—x=c—b 

The given expression 

=x'^{}'-z)+y^{z-x)+z\x-y)+ly-z)iz -x}{x -j ) 
= -(y- z%^-x){x-y)Hy-zt=- rtx -y)=o 
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3 Putting 1 for 3' for (^-f+rt) and r for {c-a-Vb), 

we ha\c t -j'=2(f-^), >'-r=2(/i-f)and s-x=2{b--a) 
The gi\en e\pression 

= 1 * 0 ’ r “) - 1 ) + c*(r 

^‘(.x-ytx-zty-s) 

=^2{c-b)2{a-b) z[a-c) 

‘=S(c—b)(a— b)(a - c) 

4 Putting a for tr+j), b for 0 ’+-) and c for (c+x), we have 

— b—c=^y—xandc—a=^s~y 

The gucn expression 

= a\b -c)+ b-{c - rt) + t*(fl - b) 

= {a-b){a~c)ib-c)={v- r)( y - c)[ y -x) 

5 Putting i for (ti-b- c), y for (b - c— a) and z for {c— a - b), 

we ha\c r-j'" 2 (< 7 -/»)» y-z—2{b~c) and r-r=2(c-fl) 
( X -y'^} - s)(z -x)- 8 {a-b)lb - c'^c- a) 

The gi\en expression 

= t *(;> - r) *(r - r) + 1* ( r -y) + (r - ;>) 

{y^-s^z-x) 

= - (r-j-)Cj'-i^)(ff-A)+(r-j')0'-r)(r-T)=o 

6 Putting a for (x—y), b for (.y- z) and c for (r - 1 ), we have 

a-b=x-2y \-z^ b-c =^'— 2r+r and c-rt=ff-2r‘+j 
The gi\en expression 

=ab[a—b)-\-bc{b—c)-\- ac(c - a) + (a- b)(b - c'jic - a) 

= -(a-byb-c){c-a)+(a-b)^b’-r)(c-a)=o 

Exercise 35. 

1 (fi* + rt-i — ■i*)(fl*-CTr+ r*)"»{« 7 *+(rti — — 1 ^)} 

— (ffr— A*)® 

B=a* — {a*r* — 2fl;cS + r*} 

=rt*— fl*^*+ 2 rtr*— r* 

2 (n* ~ax+ r*j(rti - <jS + r*) 

={x- + (a- - flr)}(r* — (a- - ax)} 

= x*-(a‘~ax)'^=‘X*—{a*—2aPx+a-x^} 

= r*— rt®i*+ 2 n\ — <1^ 
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3 (.a+d+cXa — d-c)+{d+c-a){a-d+c) 

={a+(6+ c)}{a -0+c)}+{c+(d- a)^c -(d- a)} 

—{a- — 6‘^ — 26 c—(^ + i^~6^+2ab — a-} 

= 2 ab — 2 b^ — 2 bc~ 2 b[a -b-c) 

4 2(a®+A'+c®— ai — ac— 

= (o- + i- - 2«3) + {p^ + c- — 23f ) + (c® + a® - 2 ac) 

= (a- <>)*+(/>- c*) + (c- a)® 

5 i(a + d + c){(a -b)- + (b-^c)^Mc- a)-*} 

=^a+b+c){a^+b'^~2ab+b'^+c-—2bc+c“+a-—2ac) 

= |(a + ^ + tX2a" + 2b^+ 2c^—'2nb — 2bc— 2ac) 
={a+b+cXa‘+b'^+c^—ab — ac-bc) 

=a®+i®+c® — 3aic 

6 (a+iXa+c)fi+f)={fl^+(^+f)«+M(^+0 

= a"(i + ®(^ ■I' "I" O 

=a2(i +f)+«(^®+ 2if +c®) + ^Sf + bd^ 

= + c) + ai® + 2abc+ ac® + ^®6. + bc^ 

— a-{b + f) + ^"(a + f) + + ^ ) + ^abc 

7 2Cr®-j:) + 3 a:(r + i)= 2 a:(r®-l)+ 3 a:(;i:+i) 

= 2*-(r+ i)(ar- i)+3rCr+ 1) 
=x(x+i){ 2 (x-i)+ 3 } 

—x{x + i)[2x-2 + 3)*’x{r+iX2x+}) 

8 jr*+;i:+a:(;c+i)(2ir+i)-2A(j:+i) 

=:r-(a:®+ i)+;f(;r+ i)(zr+ i)- 2 r(i + 1 ) 

= r(r+ i)(jr®-ar+ i)+j:{r+ 0 ( 2 a:+ i)- 2 *-(;c+ 1 ) 
=xlx+ -;r + 1) + ( 2 ;r + 1) - 2} 

=x(x+ i;{r®-r+i+ 2 r+i - 2 ) 

= r(;ir + 1 )(x® +A ) =x{x + 1 ) x{x + 1 ) =x\v + 1 )® 

9 (a®+d®j(c2+rf®)=a®«®+^®c2+a®rf*+i»rf® 

= a*t® + — 2 acbd + ^®c® + a®rf® + 2 acbd 
= (ac— ^rf)*+(arf+ if)® 

10 (a+i)»-(c+/09+(a+c)S-(i+rfj® 

=(a+i+c+ri)(a+’i5— f — rfj+(a+f+i+rf)(a+f — i — rf; 
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=‘{a-\-b-\-c-^dy<fi-{-b—c~d-\-a+c—b-d) 

— 2 {a+b+c-\-dya-d) 

11. (9r-+4;=+r--2j'r-3.tc-6rj'X3i+2J'+~) 

={(30- +(2>-)-+i’-(2j'):; - (30- - (2^)St}(3A + 2;'+0 

= (3.i>‘'+(2j0‘'+-‘'-3f3.t) (2j')r 
= 27t^ + S) + s'* - 1 8.tj'ir 

12 {a-k-b-\rc — d){d— <t~b-\rc)^{c-\r{(i'^b — (fl-k-b—d)} 

^c^—{aVrb-d)- 

13 {{b-\-cf-d]{d-d-^d-k-2bc) 

={{b^cy- _ (^a + ^4 _ 2^c)} 

-{-rt=+(^+0’}{«=-(^-0®} 

= - + rt2{(i + cy + (i - c)-} - (^® - c®)® 

= — fl^ + fl®(2A®+2<r*) — — t* + 2^®t® 

S= — + 2rt®^® + 2C?<?— ^ + 2^®f® 

— 2n®3® + 2rt®c® + 2^ ®C® — fll - ^ - f* 

14 . (rt+^+<rX«+^-i'X«-^^+0(^+^"O 

= {(n +b)+ f}{(« + ^) - (« ~ 0}{«’ - (« - 0} 

={(«+<»®-c-Kc®-(a-0®} 

•={ - f* +(a +*)®}{c®-(«- 0 -} 

= — <^ + <;-(2rt®+2^-*j— rt* — ^* + 2rt®^® 

= - + 2a®«® + 2^®c® — - ^ * + 2rt'^® 

= 2nV h 2 AV + 2rt®^* -d-b*-C* 

15 We have (a-+i®+c-)-=rt*+^’+f^+2a‘’i®+2a®f®+2i®c® and 
(«+^+fX«+^“ 0(^ + rt}= 2db^ + 2b'^c- + 2a-c^— a*~b*~ 
c* (as m the previous example) , 

The given expression 

16 It follows evidently from the previous example that the 
given expression = 2 (a*+i*+f‘) 

17 . a,v=d~abc, by=b^-abc and cz=c^-abc 
Hence av+by+cz=d‘+b'*+c^- 3 abc 
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=(a+ 6+ c)la^ + d^+ — ad — ac— dc) 
=(a+6+ c){la^ -dc)+(li^- ac) + (c® - ab)) 
= (a-\-b-\rCtx-hy-\rz) 

18 a^x—jfl-xyz, b^y—y^—xyz and t^z^z^—xyz 
Hence c^xArb^y^r^z 

^yz 

^{x-^y-^rz'fx‘->ry^-\rz^—xy-xz—yz) 

= (jr +j'+ z){(x^ - j's)+ O'® +(r® — xy)\ 

. = (r +^' + z\c? + 3® + f®) 

19 The given expression 

—{(fl+^+/:)®— (a+i-c)®}+{(a+f-^)®— (^ + c-fl)®} 

={(a+3+c)+(a+i-c)K(“+^+^)“(«+^-^)} 

— (2a+ 26)2 c + ( acXao - 25)= 2c{(2<i + 26) + (2n - 25 )^ 

=2f 4«=8<n: 

20 The given expression 

={(a*+i®+c®)®-(^s+c®-aSj®}-{(a®-^s+c®)S-(a®+^®-cS)«} 
= {(a® +-i» + f®) + (i® + f® - a»)K(a® + i® + c® ) - (^* + c® - a®)} 

- {(a® - i ® + ««) + (a® + ^ ® - cS)}{(a® - i * + c») - (a® + J® - c»)} 
=(2i® + 2C®)(2a®) - (2a*X2C®- 2^®) = 2fl;®{{2f® + 2C®- 2C* + 23®>} 

= 20® 4^®=8o®^® 

21 The left-hand expression 

= {(o -1- <0 + (^ - t)K(« + ^) - (^ - «^)} + {C^ + f) 

-J- (a - <0}{(^ + ^) - (a - rf)} 
={(o-»-rf)® -(d- c)®}-l-{(^-i-f)® - (o- rf)®} 

-{(o-Hrf)®-(o-rf)»}+{(^+r)®-(^-ff)®} 

= 4a<f-l- 4J£'= 4(orf+ ^f) 

22 ( 3 +f+o-rfX^+f~a-l-rf) 

={(^-l-c)-l-(o— rf)}{(^ + c) — (o — 

=(* + c)® - (a - rf;® «= (i® -1- c® -!- 2 Jc) - fo® -1- rfs - zad) 

= 2(orf-h if) - (o® - i® - f® -l-rf®) 

28 The given expression 

=C 2 orf+ 23 c)®-(o® - ^®- c® +rf®)® 
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=[^2ttd-k-7.bc-¥l^ Ar 

= ((/7® + + 2 ad) - (3® +c^- 2 bc)}{lb ^ + + 2bc) 

-(fl3 + rf2-2«rf)} 

= {(a + df -(b- cmb + cy -(a- df} 
—la+d+b-c)[a+d -b+c){b+c+a~d){b+c-n+d) 

24 (t®+i-2a:Xi®+i+2*') =(4r*+i)®-(zr)®=ir*-2i:®+i 

Hence the given e\pression 

=(t*+ r+2;r®)(t*+ i - 2,t®)=(t*+ i)®-4.i* 

= r®-2ar*+ 1 

25 {n-+ 2 ab-i-b--c-){a^ — 2 ab+b^+c'*) 

={(a+by-c^){(a-by+c^} 

=(a5 - by + ^9((a+ by -{a - b^} - c* 

=a*~ 2 d^b* +b*+c^ 4ab — c* 

=a* — 2a'^b^ +b*+ 4nbc^ - c* 

26 Putting a for (r-jf+ s\ b (or (j’-s+ v) and c for (»• - r +j’\ 

we have a+b4-c=.r+j'+s And 
the gnen e\pression=a®+^®+f®+ 2 a^+ 2 ^f+ 2 fa 
= {a+b+cy={x+}’+cy 

27 The gn en expression 

= -{a\b~c)+bHc-a)-\ cHa-b)}—aHc-b) 

+{f*(a —b)— b%c+a)} 

= - d^{b — c) — bHc— a) - £®(a —b)+ a^b — c) + c®(a — b) 

— bHc+a) 

— -b-(c-a+c+t7)=—2b^c 

28 The given expression 

= - {ab{a —b)+bc(b-c)4- ca{c -a)}-ab{b- a) 

- bdfi -b)+ca{c+ a) 

= - ab(a ■~b)—bc(b—c} — ca[c - a) + ab{a —b)-\- bc(b — c} 

+ca^c+a) 

—ca{(c+d)—(c—a)}=ca 2 a— 2 a-c 

29 The left-hand expression 

=(r^—2ax+ayb—c)+U^- 2bv+byc— a) 

+(r^-2nr+^ya-b)+(b-^)(c-a)(a- b) 
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—x-{{b -c)+{c-a)+(a - - 2 x{a{p — c)+6{c- a) 

+ £(a-6)}+ — c) + i^(£ — a) + c®(rt — 

+(i-c)(c-a)(a-6)} 

= -(a- b){p - cYf— fl) + (3 - ctfi-a^a -b)=o 

30 The left-hand expression 

' = + b‘X^ + b-y^ + i + i?x ^ + (?y^ + 

— (a®a:® + A®y® + c*i:® + 2abxy + zaixz + ibcyz) 
= - 2 abxy + i®A®)+ (c®:r® — 2acxz + 

+ (J’z* - 2 bcyF + c® +;’®) 

= (ay - bxf + {cx — az'f + {J)z — cyf 

31 (<M+i^)(ij+ra)(fJ+a^) 

= (a® + ai + ac + bc'fab + i® + + ca)(_ac +bc+c^+ ab) 
={«(«+ i) + c(a + b)}{b(a + i) + t(a -1- b)}{c{a + c) + i (a + c)} 
= (a + b)(a + c){a + + 0(® + + 0 
={a+b)Ha+cT(b+cf 

32 (a+AX^+'^Xi+cl-aaic 

= {a® + a(b + c) + bc}ib +c)- 2 abc 
= a®(i + f) + a{b + c)® + bc(,b + c) - 2 abc 
= a^b f c) + a(i® + f® H- 2^c) -h ^®c-l- ^c® - 2'?^ f 
= a\b + c) + i®(a + £•) + c^t + b) 

33 Putting X for (a+c) and y for +c) we have 

x-y={ja-\rc)~[b-\rc)=a~b , and the left-hand 
expression =x® —y^ — yc}ix —y)={v —y^ ={a— b)^ 

34 Putting a for (j:- 2 j'+ 3 r) and b for {v+ 2 y-^s), 

we have a+i=;r— 2_j'+3s + T+ 2 y- 3 a= 2 r , and 
the given expression = a® -I- i®-t- 3 (fl-l-i)a^ 

(a + ^ )® = (2 r)® = 8a:® 

35 4(a+^-l-c)®=(2a+2^-h2f)® 

= {(a + f' ) -^ ( ^ -^ £■) -h ( c + fl)}® 

= (« + ^ )® + (# + c)® + («: + a)® -I- 2 (a + f ) 

-t-2(a-h^Xf +o) +2(i + fX^-ha) 

36 8(a-h3+f)®=(2a-h25-t-2c)® 

=’{(«+ ^) + (^ + 2 f + n)}® 
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= (fl + ^)‘’ + (i + 2t + cy + 3(rt + + 2C + rt) 

{2(fl + ^ + c)} 

=(fl+ ^y*+ (i + 2<r+ rt®)+ 6(rt + b){b + 2C+ a){a +b+c) 

37 27(d+^+t)^={3(/i+Zi+c)}‘' 

=(3«+3^+30‘* 

= {{n + 3* + 2f )+(2a + or 

=(rt + 3^ + 20’-*- (2« + 0^ 

+ 3(a + 3^ + 20(2fl + 0{3(« + ^ + 0} 
= (a + 3 i + 2t>* + (2rt + c/! + 9 (rt + 3 i + 20(2a + 0(a + 

b + c) 

38 8{rt+d+t:j“=(2a+2^+ 20“={(a + ^) +(<J + 0 + 

=- (a J- b^+ib+cy'+(c+ a)»+ 3{(a+ b)+(b+c)}{( 6 -V-c) 

■h(c + a)X»^+a)+(a+^)} 
(See E\ 6, Page 91) 
*= (a + bp'+(b +c)''-hlc+ ay* + 3(a + 2b+ c)(/i +2C-i-b) 

{2a+b + c) 

8(a + 3 + 0® — (a + — 0® — (^ “ <*)* 

=3(2a+^+cXa+2^+cXa+(/+20 

39 27(a+b+c)^=(3a+sb+sct^ 

={(,a+ 2 b)+(b+ 2 c}+(c+ 2a}}® 

= (a + 2 ^y® + + 2/:>® + (f + 2a)® + 3{(a + 2^) 

+ (i + 2 c)){{b + 2c) + f f + 2 a)}{(c+ 2 a) + (a + 2 ^ )} 
= (a + 2^)® + (i + 2t.)® + (£•+ 2ay® + 3 (a + 3^+20 

(^+3c+2a)(c+3a+2^) 

^ 27(a+^+cy*-'(a+2i)®— (^+2c)®— (f+2a)® 

= 3(a + 3^ + 20(^ + 3c^+ 2oXc+ 3a + 2i) 

40 2(j — aXJ - b^s - 0 + a(j - - 0 + b[s - 0(J - a) + f(j - a/j - 

=(s~ bXs - tfX2.r -2a +a} + - 0(J- a) + ^(j - aX^ - b) 
-(s-b)(s-c)(2s-a)-{'b(s- cXs- a)+c(s-aX-f-b) 

=(s- b){s -cXb + c)-r b{s - cXs - a) + c(s - a)(j - b) 

= bCs - 0(J ~£)+b(s- 0( J - a) + c(j - a)(j -b)+c[s-b) 

(s- c) 

~lXs-cXs-bJrs~a)-^c{s-bXs-a+s-c) 

'=‘b{s—c){ 2 s-b-a)-^<Xs~-bX 2 s-a—c) 
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=b{s- C) c-k- ds - b) b 

=bc{s —c)+ bds -b)= bd^ -c+s—b) 

= bd^s —b-e)=bda)= abc 

41 j(j - rt)( j - ^ ) + j( j - a)( j - f) + + «)f j - f) + f (j + «)( J + ^ ) 

=s{s-n){s -b+s—c) +j(j+a)(j- f) + c(j+ a)(f + b) 

=j(r-flXj+rt)+j(j+a)(j-tf) + f(j+< 7 )(j+^) 

[ t-b‘-c=a] 

=ds+a){f-a+s-c)+ds+^Ks+b) 
=s{s+n){s+b)+ds+a'^s+ b) [ T-rt-f=^] 

=(j+aXj+i)(f+t) 

42 The left-hand expression 

= 1{(J- 3 )-Kf - «)- (J- W 

b) - fj- c)P -1- {(j - c) - (J- «)}®] 

= -bfi+(b-cy+(c- fl)S} 

_ r,2+ (f- 

= \{<i® + -h — 3 «^c} 

43 (j-3fl)--Kj— 3 <^)'+(j- 3 <^}® 

— (j* — 6 as + ga*) + (j- — 6 bs + gb^) + (j- - 6r r + gc-) 

= 3j’ - 6j(a + i + f) + gla^ + ^* + r*) 

— 3 {j* — 2 + 3(«5 + -1- c®)} 

= 3{3(«® -1- - (a -1- ^ + c)®} 

= 3(3(a® -1- i® -1- i®) — (a® + ^® -h c® -f zab -^-zac-^rzbc)) 

= 3{2(a® + ^® - 1 - C-) - z{ab -^-bc^r ca)} 

= 3{(a® + ^® — zab) + lb^+d— zbc) + (c® a® - zca)} 
=3{ia-b)^+(b-c)^+(c-ar} 

44 We have z{ab+bc+oa) 

={a+b+cf-(a'^+b^ ■{■€'>) 

= C *3)® ~ 69 = 169 - 69 = loo {ab+bc+ca)= so 

H ence a® + -1- c® - ^abc = (a + ^ + c){(fl® + ^® + c®) — (ab +bc+ ca)) 
= 13(69- so}- 13 >« 19=247 


I 
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45 Wc have rt-+^”+i.’=(rt+i+f)S-2|«A+^t+crt) 

=(12)5-247=144-94=50 
«t' + ^5 4 . t"! _ 2 ^ ^ ^ = (fl + ^ + f ){(«■ + ^5 + 

-(rtd+/y<r+4rt)} = 12(50- 47)= 12x3=36 

46 \\ c ha\ e 2 (aj’ +j'r + rt) 

= (x +y + c)* - (i=+>'5+ c-i 

=(14)5-74 = 196-74=122 zy+ys-\-sx—(>\ 

Hence :i54.j,34.;j3_2tj'jr—{i +y+£:){lx‘+y~+£^ 

-(A>+j'r+ri)}= 14(74-61}= 14x13= 182 
* 3iJ’c=(i''+j''+rS)-(3r3+;'5+c5-3-i>T) 
=434-182=252 :ijc = 84 

47 ;c 5 +j 54 .j; 5 =(t 4.J, 4 .-j 3 _ 2 (r 3 '+jc+ci) 

= (i3j 5- 2(52) = 169- 104=65 l 5 +_J''+cS 

=(:r +j’ +r)(t 5 +>' 5 +r 5 - ty -ys-i:x)+^ys 

= 13(65 -52)+ 180= 13 13+180 =169 + 180=349 

Exercise 36. 

The examples are to be worked out mentally by the application 
of the rule given in A.ri 4, Page 99 
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0 2ax^— 4a^x^+6a\v 2aJtr’‘ —4ah.^ 6a^j. 

2 ax 2 ax 2 ax ^ 2 ax 

=£® — 

_ ~3g1y* + 6g*r^ — 9a*v^ —yj^x^ , — ga^t^ 

— 3a®r® — 3a®t® —yi-x^ —y^x~ 

= aar— 2r°+3a- 

0 l2r^-8a^a^+2oaj:^ — 8:ir^a° 20ajr * 

— 4 a:® ~ — 4 x® — 4 ^:® — 4Jr® 

= — 3a‘®+2a®— sax 

Q low®a*— — 20W®// lowz®//* — I5;«V — 2 o;«®«® 

Swz®//-* ~ 5/«®«* Sm^n- 

= 2 vfin- — yn* — 4w* 

8j)V-5<>V3-3;)®y4 _ 8;?V . -5?>V , -3;>V 

- 8^ ’^3 _ 8^a^2 _ 8;>Jy2 - ip-‘qi 

= _£4j^£4j£^ 

11 ~i4j:®j>®+2i.r^°j<3-28r^j<° — 2 tr^j'® - 28 r^j'® 

yx'y^ lx''y^ 7x'‘y' jx^y^ 

= — 2ry3+3ar3 — 4)'® 

j2 lSa*^-3og’'.a:®-4S«°.r° _ l5q*y® ■ -soa^r® -45a®r° 

2oa*r® ~20a*t® 20ofx^ 2oa*T® 

= jt®-V-£a3x 

^ — 6c«r*a®— 7 5t:3a® + 8ojr®a* — 6o.r*a® — 75r3a® 8oa:®a^ 

— 2or3a* — 2or3a* — 2cw:3a* — 2ar3a'‘ 

=»3a-a+ Va®-4r3 


25;«®«3/>— 3S;«3 w®/- 4o;««/* _ 25w®«®/> ^ — 35;«3«®;> 

5w«/> 5;««/ 

+ 5;«2 h - 7;««2 - 8/>3 

S;««/ ■' 

2g —a^x^y-+a*x^—ax^y''+a^xy _ —a'^x^y^ ^ ^x^ ^ aa:^® 
—axy —axy —axy —axy 

+ =- ar®!' - a®Ar +a:®y® - a* 

-axy — ^ ^ ■ — ' 
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Exercise 38 


1 r — 3\jr^— ^x-\r 6 f x—z (Quotient) 

I 

— 2T+6 

2 2r- + (Quotient) 

, J 2 x'—x V 

— ior+5 

- ior+5 

3 2a-3\6i^- X— i2/’ 3y+4 (Quotient) 

) 6 x^- 9 x \ 

8r- 12 
8 x- 12 

4 3*'+4\i5r2_j,_28/’S£-7 (Quotient) 

J 1SX-+20X V — 

— 2ljr — 28 
-2ir-28 


5 a -2d\2a^-7ab + 66^/20-^ (Quotient) 

J2a^-4ah 
— ^<^6+66^ 

— 306+66” 


6 


7 


/ ^Y'- yy+j'^ (Quotient) 

-;i:*y+ V* 

— — v-y^ —xy^ 

X-J''^+XJ'^+J>* 

x^^+xy'^+y* 

2y + 3o\4*r2 - f 2 x— 3 a (Quotient' 

)4x- + 6ax \ 


— 6ax—9a^ 

— 6 ax — grgS 


8 ^ + fl’ / or +a® (Quotient) 

)x^+ax'^ \ 

— ax^+a^ 

-ax'^-a^x 

cPx+cC 

a‘‘X+<^ 
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KEY TO ALGEBRA MADE EASY, VOL 1 


9 rt-S^ \ rt®i — ( (^+^ab—b- (Quotient) 

) (^- 3 g-^ V 

2a-b-7ab°A 3^* 

2 cPb— 6 a b'^ 

~-ab‘+^l>^ 


10 2 m — 3 « \ 2 «/® — 9 ;«-/i + i 3 ;««s - 6 «® / tn-~ 3 mf/+ 27 i- 

) 2 M^ -Sfftht (Quotient) 

— + 1 3 m/i- — 6 w® 

—6m^/i+ gt/in^ 

4 fnn^— 6 «® 


11 a^-b^ \ a*—2^b-h (Quotient) 

) a* -aW \ 

— jo^b + a-ti^ + 3 rti® — b^ 

- 3 rt®^ -*- 3 fl^ 

-b^ 

a^lfi -b* 


12 r-+j>* \ 2A^-3.A^ ^3iy-2jA / ar®-3;»:y-25>“ 

) 2 A* +2x-y^ V (Quotient) 

- 3 t:®>' - 2 x-y^- 3 x^'^- 2 y* 

-y!y -yy 

— 2 x^y- — 2 y* 

— 2 Afiy° 


13 2a® + 8tft '\ 2a* - 56g®r® - itav^ a- — 4aj. - zx- 

J 2<^+ 8 a®a: V (Quotient) 

— 8 a®jt: — 36a®r*— i6a:r® 

— 8a'’y— 32a®r® 

— 4a-!;ir*— i 6 ar® 

— 4 alr®-i 6 ar® 


14 i+ 2 vs\ 3+2r + 4.i®+5a:®-4r^ + Zr ® /_3 + 2 A- 2 a/M^ 

/ 3 +6x- \ (Quotient ) 

2X — 2X^+yi'^ — 4X* + 2X^ 

2 x + 4 r® 

-2;r®+ a:®-4jr*+2r® 

--2X- -»r* 

r® + 2 x^ 

+ 2 ^ 
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15 jrS+zt- 3 \a* - 4 .r 2 + i 2 r -9 / +3 (Quotient) 

) + \ 

— zr“- :»-+ lit —9 

-ir^-i}r^+ 6.1 

3 . 1 -+ 4 r -9 
3 r--f 6r-9 


16 — 9<T"^*+24fl^ — i 6 ^Y 2 rt'+ 3 fi^— 4 ^® 

/ 4 <i* — 6a'// 4- \ (Quotient) 

6/i'A — g/i-3^ + 1 2/1^' 

— bn-A^ + 1 2 n^ — 1 63 * 

- S<i’A-+i 2 a 3 -’-i 6 A* 


17 rt* + 2flr-‘* 


4 T*\»i‘ + 4 rt-t- + lOir* /n--2flt +4r- 

/ > 1 * 4- 2 ff*t 4- 4fl-r^ V (Quotient) 


-2/1 t 

— 2/rt — 4/1U®— S/JLi" 


i 6 ar« 


4/i*j:* + b/JLt * + 1 6,f^ 
4 rt»r 5 -»* 8 <ur'+l 6 ar* 


18 /i*+2<r3+23'’W + 4 AYa‘'-saA+ 2 A^ (Quotient) 

//t*-f 2/1*3 4*2 \ 

— 2 / 1 ^ 3 — 2 / 7 * 3 * -*-43* 

— 2 / 7 * 3 — 4 / 7 * 3 *— 4/73* 

2 ' 7 * 3 *+ 4 i 73 ' +43* 

2 / 7 * 3 * 4-4/73-'* +43* 


19 r*-ir* 4 - i\2t^--7r* — ir*-*-iSr*— 3.r — S/2r* — 3t. — S (Quo- 

/it»- 4 r* 4-2 3^* V tient) 

- 3;^ - 2r-‘*+ 1^ - 3r - 8 

- 3 r* 4 - 6 r* - 3 r 

— S.r*'-n 6 r* —8 
— 8,r*-{- 16a:* —8 


20 


-Si4r®4-3;i*4-9ir4-27 (Quotient) 

yr’ -81 

y"- 9 ^^ 

9r* -81 

9 X-- 27 X 

27r -81 
27X -81 


7 



98 


KEY TO ALGEBRA MADE EASY, VOL 1 


21 . 


a — 2 \ a ^ — 32/rt* + 2a®+4«®+8a+i6 

) ( f - 2 a * \ (Quotient) 

20 ^ -32 

2a*— 4a'‘ 

4 a ^ -32 

4 a 3 -8a^ 


8a^ - 32 

8a-— i6a 


16a- 32 
i6a— 32 


22 t - 3 J: + - 9 :r + 2 a2 + S - 7 ^* + 2 arY 3 - V ® + 2 t"* (Quotient) 
y3-9V+3a:® 

-a:*+5v*-7jr* +2X^ 

~x'^ + 3x^~x* 

2x'^—6ix* +2r® 

2v^ — 6x* +2a® 


23 6r®-7r+8V8v*-45AS+82r®-67r+4o/'3'f'*'-4^+5 

A 8a *- 2 u 3 + 240:3 ^ (Quotient) 

- 241 3 + 58r-* - 67r + 40 

- 240:3 + 28or3-32.r 

3or3-35o:+40 

30v®-353^+40 


24 


3 -o:\64 
764- 32 v 


32Jl 

32r- 160:® 
i6r® 


-o:Y 32 + 161: + 8a:®+4or® 

\ +2o:*+o:>‘ 

-x'' (Quotient) 


-0:“ 


T<ii®-8o:® 

br® -or" 

8x^-4x* 

40:* 

4X* — 2X^ 

2x^—x'' 
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25 


r2-2t + i’\r® -«■' 

+ l/r'‘ + 2AS + 3t'S + 2A + l 

yA-«-2.i5+ r* 

\ (Quotient) 


+ i 

2.t-®-4.r*+2.r* 


3.r^-4A*‘ 

”+T 


3 1^ -61** 4-3.1^ 

+T 

at**— 4:r-+zr 

X — 2 r+ I 
l®— 2.1 + I 


26 3<i®+4ff^+//- '\ rtV/+2«-^* +i3rt^®+4^Y 2rt-— 3rt^+4^- 

/ 6<^'*4■8a^^+2/^V<^ \ (Quotient) 

— ga’fi + i3fl^''+4/i-‘ 

— ga'fi — I ^ab"^ 

i2rf=Fri6rtis+^ 

I2^A-+ i6rti‘*+4^^ 


27 rt’ - 2ab + 3^® \ + a'b - 4. | ^^^3 _ j 4. _ j^a 

} a*~ 2 a^b+ sa‘b^ (Quotient) 

Sa^b - I ta-b^-^ igab"'— 15b* 
joVi— 6n~b” + gnb'* 

- 5aW+ loab^- 15b' 

— 5n-<}-+ lOft^^- 15^* 


28 f "*— — — a^/v^+2v~a+23.a^+ 

/x*’- 2 x^a+ 2 x*a--r''a A (Quotient) 

2r'^'fl — 2A-'*rt'^+ aV — fl“ 
2A''’'<r~4r*«-+4r^a''- 2r^a* 

2x*a-— 3r'’a" + 2x ^a* — a« 

2 Ar*fi- — 4 r V + 4.1 — 2xa^ 

r^rt"* — 2 A -a* + 2xa^ — 0“ 
tV-2A:V + 2A'flS - flO 


29 


a® + 2aJ — 3J®\fl'* - a*b~- ga^b’^ + 8«®^® — 2«3’ + 3^®/ a' ~ 3a®^ — i** 


/a^ 4 - 2a^i — ‘^a^b- 


~ 3a^^ — (}(C'b* + Sa*^'’ — 2a^ * + 3^® 
— 3 a* 3 — 6a'^b- + ga^b'^ 


(Quotient) 


— aH^—2ab* + ^b^ 



JOO 


UV\ TO AlCr»K\ M\m » \SN, \OU I 


e 

u 

o 

s 

C-' 


c 

j 


C- 




rl 

+ 


ri 

+ 


i4 

»*> 

+ 

,r> 

u 

!■» 

+ 



+ 


I 1 1 +1 j I 


‘'iw 

+> I I , 
> jrs^l 

U M ^ 

ft ,rl f(/ 
J 

M ^ 


«a « 

1?^ I ** >• 

+ I I i 

\ I 

^ ^ 1 ♦* n 

rl 


+ 


r» 

+ 


+ 


w 

■ 

e 

rt 

I 


'll 

'« *5 
r> ft 

' + 


‘ ' i 
+ ’ I I 
** w 
ri ri ri| 
I 


+ • 

ro! 

+ 

*> 1. 

t 

'J.'fe 

.'J 


+ 

J'lt 
S!?' 
4-r* 
-L” ' 

^ Ir« I 

m 


ri f-, 




tl 

! 


CO 



(luoijonC)) C' 


1 \LKCIS1 38 


+ I I 

. ^ H- tl V* V* 

I rl ri *+'° n rl 
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+ I I 
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KEY TO \LGFBRA MADt E\SY, VOT 1 



CO 

CO 


t- 

CO 


00 

CO 


CD 

CO 


t 

abc-\r(ic^ —bH +C’’ 
~b''c~bc'^ 

ac- ^rbc^-Vc 

itc^ +bc^ Vc' 



+ i (Quotient; 
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Or Othenvise *— 

The Dividend=a®+^®+c®— 

={a+d+c)(a^^l>^+c--al>-ac-dc) , (Art 13, Ch VI) 
the Divisor=fl+d+f, and the quotient = ad 




104 


key to algebra made easy, VOL I 


g 

o M 
X d s 

^ + &f 

o I, 

I 0 ^^ S 

51^ + " CD 

M CT 4 . 

V ^ b 

“ + 15 

d to CO Y 

1 I 1 + 

+ W ^ ^ 
5-11 + 
i i*. V- -r 


1 + + + 

"“ s,Vs.i 

+1 t+r 


C- V ^J 5 «l 

t't' 

II II 


V + 

K. »» ’ 

?S 5 ! <« 

fn d H >? 

+ + ++ + 


W'H c 
Cl e« 

»< V 
+ I 

>» v* >» 


® -o 
2 c 
* « 

S '2 

w > 

® X. 

< Q 

O ^ 
H 


Oi Otherwi<ie — 

The Dividend =(r )®+ ( -yf + “ 3 (■*)( -J')^^) 

=(r-;'+sXv®+y+s’'+vy-vr+>'^) . 

the Divisor=r-;/+^, and the Quotient — 

= 4 :® +y"‘ +B^ + vy-rs -i-ye^ 
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a 
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r^i J. - 
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> 
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•«4* 


10 
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•§ 

+ 4- +4* 

Y I 

jr* O '•a 'o 
^ ^ I 

I ^ -» e* 

I T 

c « 

■;* ' II I I 

c-' s.§,:a 

« S ?* « 

I I 


li "i ■ 

I 7 JLJL- 

♦» Ij «> »J 
'S'* « Cl 
I + I > 

u*!. ‘J!»*l» 

<XXX 

I II 


“e "fe ‘« 
+ ^ + + 
j. ‘^•54 

t + + 

'i e c 
ci* 

I « 5 ^ 


■«> 

+ + + 

e 

cT^ 
^ r* 

e c 
+ I 1 


c^ti^ - 2 ab + 6^) - cb’la—b) + nb '(« - b) 
-7abArb'^)— cb\a -b)^ ab\{i - b) 
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60. rt-'^-V + 



ro8 


KEY TO ALGEBRA MADE EASY, VOL I 


62 


63 


h i 

3r gx^ 


) 4 5. X 

gz'^ — / 3x*^ - 4 )^^ 

9a:"-^+ i2;cV* \ 



\ o 

vix^y^— i6i'" 

— 

5 1 J 

izr-^j'®— i6j'* 

V 

■^bta^ 

'a+a^6^^ 

\ 

-aV- 


— (j^b‘ 



■ a->b'^+6 




(Quotient) 


(Quotient) 


64 


/ oj* + +a“d~ 

— a^H^ +6'’ 

0 3 » i. u 

— a*d*—c^d^ — a^6* 

a-b^+a^di^ A-6^ 
d^A~ +a^ 6* + b^ 


+ 3‘>^rt- 


a'^d'^+d^ 

(Quotient) 


65 


4 « 5 

2r ^ ^ 



« 4/4 4 

+9y^ ( zr^-sx^j'^ -3y^ 

Of 5 4^ 4\ 

+r^+ icarS^f* - 6x^y^ (Quotient) 

- 4 4 s' 

— ior®y * - 3 r;i: >y* + 



+ (Quotient) 
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VO 
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I I 

- 1 ^ e-> ©<•» 

'•<s '5> '•«> 
_ >sf> B-i 

' 'e e 'e 

in 


J-151 1 

u$> w* 

^ •<& •«> 

, « « « 
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« 

I 

•a .*^ ■* 

^ , I-In rt'l 

e « 


'1 e> 

i •« 

I I 
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I e 

e o 

CJN 

+ I 

•-i-i '•m 


'e '^5 
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e ’« 

O' O' 

+ + 

-j -1 '^•« 

‘ 4 -* 

‘e 'e 

O lO 


•ft "ft 
>» 19 
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r i 

-t 2 


trt 





f 

? 

1 

T 

1 

r T 

1 

ewe 

=.* X 


k»X >£r« ' 


u 

O 

tN. 

+ 

V* r* 

O 

m 

+ + 

-<-« -y-fc 

Li 

f . 

1 

— 

*5S 5s 


'v 

fl o 

1 1 

1 1 
-X e** 

** r 

« M 

1 1 



1-^ M* 

1 1 


«ra 

tn 

mm 

+ 

♦* *1 
tn tn 

mm 

1 I 



ISJ-l »C|“1 
I I 

^ hi 
O CV 


1 

I 

C“X 


+ 




a 

a 

o 

s 

<y 

KT- 



00 

(D 


Q 

CD 



+J'+^( •* 1 V+j''*-A ' + £“» (Quotient) 

v+r'*y ^+ * 

rXT” 

-v^y^ — X ‘E*-3xy^z^+y-i-s 
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ti 
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•a 

c 
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> 

a 
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+ 

tJ 

c 

F-^ 

v» 

cs 


n 

F^ 

1 

+ 

to 

to 
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+ 

+ 


cr-* 

+ 



i-i-s 

+ 

+ 


1-^- 
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1 


Exercise 39. 


+ c^( - ax e? (Quotient) 
\ 

-ax^ 

— ax^—a^x 
aH 


2 


x + a\v* —a*/x^—ar- + a^r — a^r (Quotient) 

)x* + ax^ \ 

— ax^ — a* 

— ax^—e^x^ 


a-tir* — a* 
a-r-+n^.r 

— d'x — ur* 


3 +«" / r^-<urS+fl®t--rtV + n^ (Quotient) 

) x^+ax* \ 


+ a® 

+ a^x^ 

— rt*r-+a® 

— a^r*~a*x 

a*x +a^ 
a*x+a^ 


-ax* + a^ 
-av*—a^ x^ 
a^x^ 


4 


r+a\ r** — «® /a®— < w*+«li:S-a'*r* + «ir>-rt® (Quotient) 

) x° + ax^ \ 

— ax®— a® 

— ar® — a^xr* 

a^x* — d’ 

a^A* + aU® 

— a®;r® — a® 

— a^x^ — a* jr® 

a«^*-a® 

a*x^+a^x 


— aPx — af’ 

— a®r — a® 



LXEKCISfc- 39 


1*3 


5 


x-\-a 


\ x' +«■ / 

/ \ 
— /w“+«" 


t'‘-at^+ rt-^ 1 — rt"*! '* + a^x^ — ab: + of' 

(Quotient) 


ab^+a"^ 

ab^+a'i* 


— a^r* + a' 
—ah*— ah 


a*v^ + a' 


— — ah 

a^x+a’ 
ah +rt” 


\ 


6 


t+ttNr® —a^ / i' — <it“+rt"i’’ + — + 

/ r^+rtt' \ ah-a^ (Quotient) 

— ax' - fl® 

— rtr'-a®!** 

a*x^ — e^ 
ah'‘+ah^ 


— rtH®— a® 

-ah^-oh* 


n*r* - a® 
a*v*+a^i'’ 

— rt® 

— g':r® 
rt"ir® — a® 
af'x^ + a'v 


— ah — a® 

- a'x — a® 


7 


;t: + n\ t® -a®/x® — at+a® 
) r® + aa.® \ 

— ar® - a® 

— ax^ — a^x 

ah - d° 
a®A + a® 

— 2a® 


(Quotient) 


8 



KEY 10 ALGEBRA MADE E^S\, VOL I 


8 +a* ( x'-ax^-^a-x-a^ (Quotient) 

j x* + ax^ 

— ax'' + a^ 

-oA^—a-x- 

a^-x‘-+^* 

a^A-^+a^x 

— n'x+a* 

-g-x-a* 

2a* 


9 


x+a \ X' — /i“ / r* — + — rt"*! +«■* (Quotient) 

) x^-^aA* \ 

— iix* — a^‘ , 

-gx*-ah:^ 

a*x' — a" 

«->=»+ aV 

— 


rttr-rt® 

<i'*r+a'* 


- 2 «“ 


10 


t+rt \ a"' +«'’ / x^-ax* + ah''-a'x- + a*x -a’’ 

J r^+ax'' V (Quotient) 

— tix^+a'’ 

— ax’‘ — a-x* 

ahr* +fl* 
rtn*+aV 


— aH’ + a' 


a*x* + a‘ 

<*^A®+rt®r 

— aH + rt*' 

- a^x — 



hXERCISL 39 


IIS 


11 


1 +rt^ 


ri + at'’ 




(Quotient) 


— rtr** — «' 

- at'’-a"i" 


a*r“ — a* 


- — a~ 




- rt^r* - a'x 


rt'*t —a' 
a'‘t +fli 

-2n~ 


12 t+«\ 1 ® +rtS /i* — ai" + n't‘‘— rt®t'* + fl'*J.® — n*t® 


) + \ 

-av'+rt® 

— rtt' — rt^r® 


(Quotient) 


3, (I 


an 
a*t'’+a®r® 


+as 


— a®t" + a® 

— a®t®-a®t® 


a*t* + a® 
a*\* + a:'x~ 


-a’’r'*+a® 

— a^t"* — a®t® 


a^'ts + a® 
a't-+a"r 


-an+/j 8 

-air— a® 
2a® 


13 t*-l=r®(t-i)+t‘’(;r-l)+t(t-i)+(r-i) , 

i-l-L=t®+t®+t + 1 
r- I ■— ■' 


14 X* -y = vHx +y) - r®^'(t +y) + 1 ;'®(t +j») -y^ r +j») 

4 4 _ v 4 

i = 1= - t:8j» + 1 }'2 - y3 

r+_y — 



n6 


Kt\ lO AIOtl’RA MADI h\b\, ^ OL I 


15 i'* - 1 = 1^(1 - i)+jr'(i - ij+i-fi - i)+a(i - l)+(t - I) 

+ i 

t - 1 — ■ ' 

16 'Cl +j )~\y(,r+y)+ry"(x +j’)- rj”h +y)-¥}’*{\ +j), 

1 J-;> -i ^ 

17 r* - 1 = i'(a - 0 + t\i - i)+r-i'i - i) + iCi - i)+(i - I) , 

■*’:!rJ«i:^ + i-' 4 .T- + i +1 

X - 1 — 


18 i' - 1 '''= i\r + j')- +J)- +j)+ V’* 

(X +j)-jV;f+j) , 

l'* — 1 • 

^ — i - t^r+tV— 

t-J — ^ 

19 = - i)+x^iX - i)+t\i - i) + r'(i - f-(» - 0 

+ r(x -i)+fi +j), 

i!jl?=r''+r» + i^ + r'+j:-+r+ i 
a - 1 — ^ — — — — 


20 j:'+y=i7i +;•)- +>)+ v*yix +j)-t*_;'Cr+^)+A^' 

(t+;)-xj fr + jO+J^t+J) 

= r” — r^j + j *j - — 1 1)"'* + 1 - ij ^ + !■* 


Exercise 40 

1 a6 + ac=aU + c) 2 u~6'+ii’fi- = (t*6'Hi + a) 

3 x^i^-zx*y’>-xY{y-’it) 

4 2xys + 4ry-=—6rjz-^2xjz{v + 2j -3=) 

5 4 a ®^ - 6a*6- - Sa^6- = 2n'6\2a'‘ — 306 - ^fi') 

6 av-y - Salr’j'® + 3<7i " = axHy - Sffr/ + 3.1 ) 

7 3.r*_j'V- I2xy*z^+2t^xj-s* == ^"j-z^x"} -4)^z+7xz-) 

8 - 42a^f^ ^ 1 - 3^'*; 

9 72 i^'Jj^+ io8r8;'*'’=36i-®_;^zr+3j'®) 

10 3ga-iV-6s^®f"rt"-9ic®a'^'= i3n'’^-c®(3^V'- sc-a’-ya^d’). 
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Exercise 41 

1 9rt®- = (4iy- = (3‘* + 4W3'*”4^) 

2 4rt''- 25<rt*=#i(4rt-- 25ir-J=/»|(2<r)--(5.t)-} 

= /l( 2 rt + S-t )( 2 rt ~ 5 1 ) 

3 36i<-i = {6i2)3-i=(6i=+i)(6i2-i) 

4 i6.t^- I =(4jrV- I =-(4.t2+iK4t-- i)=(+r®+ l)j(2i)®- t) 

= (4.1* + 1 X 2.1 + 1 )(2:r - 1 ) 

5 i6i<'‘-9i = i(i6i^-9) = ty4tV- (3)*} = i(4t“+3)(4r*-3) 

6 i6i''-8ii = r(i6r^ — 8i)=tU4i*)*-(9)**i 

= if4r*+9X+J*-9) 

= t(4^"'+9){(20;-W) 

= i(4t*+fl){2.r + 3)l2» -3) 

7 i-t 6 rt‘ = i -(4rtV=(i+4rt*X«-4«®.=(i+4rt-){i“(2rt)*} 

>=(1 +4«")(T +2ff)(l -2rt) 

8 ■l*-8lt''=lS(I-8t^^)=t3{^-^9tV} 

= +9j:*X* ~-9^~) 

= i*(i+9r*){i-(3.r)*} 

= t*(i4-9i*)(i+3A)(i -3A) 

9 36- i*rt*=(6)* — (rvi)*c=(6+t2„)(6— x^a) 

10 64rt< - 49»''=(8rt0=- (71 ■)==(8rt*+ 7t *X8«= - 7i 

11 1 2 1 - /«' = ( 11 )3 - ( wi;2 = ( , , + „r , I _ ,„n) 

12 49^''a^"- 81 =(7x\.»y- (9)*=(7i ’rt -+9X7T V- 9) 

13 rt-/5*- 2SC‘tf—{n6)-~.(^^a/)-={a/> + ^c(i){a&— ^id) 

14 8jti2-64a“=(9t«)3_(8rtf;2=(9;r' + 8 «")( 9 i«- 8 rt 6 ) 

15 PY - IOO/>* ^PH(gy-{loyi}=/,^g^+ , 0 , 

17 1920 ®- 243 rt'’'i * = 3nS(64rt* - 81 x ^)= 3n5{(Sa2^s _ (giS) 2 j 

= V»W4-gLt2X8rt*-9r*) 

18 gS/iH"- 128/71 =2/7i(49,7-!i«_64)=2/7t {(7/7:r*)*-(8)*} 

= 2/71(7/712 4- 8X7ffr*- 8) 
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19 324 t*V- 484 rrt''-^ 4 j®rt'(bn»V - izi;- i)»; 

— 4 t rt\ 9 .t''fl '4 Ilf 

(gx-'/t'-ti) 

20 245 W**//*-' - fjOj///*'//' ^ 5 w* //■ ^ 49 ///V -131) 

■=- - ( 11 )*{ 

- 5 »/'-*/i‘( 7 /«V J iiV 7 ///‘/; -II) 

21 (ff + 3/1)’ - 3 5c» Of 4 3/,) - ^3f,- 

'^(^ + 3^' + 5c (tt-x 3A- jr) 

22 rt" ~ (3fi - 50* ■= Jrt +(3/, - 3< ij f„ _ (3/, _ sf ,i 

" (tl + 3/' - 5< ){,i _ 3A 4 jf ) 

23 (i -1 r«n{(i 4 -il 4 -(t - 4 -i)-(» -I); 

• =■' 3 1 33 " 4 1 1 

24 ( 3 " + =-»)*-(:rt + t)*r,|( 3 „+ 2 ,, 4 .f 2„4 «>{i(',.i 4 . 2 , 

"(n'M 3.1 Krt-< » I 

25 4((i - A)*- 9V- rf,* = }2'rt - ojj* - ;3(f - ,/)•• 

-|3(./-A)4- ,'i -^4 - 4 rt: 
«^-(3<»-3A4.34-- 34 /i/-’«-:A- 3, 4 3,/; 

26 49r*-(5;'-3s)«=(7i)'’-(5i -3-)' 

-“(7> +S) —yflx - 31 +33/ 

27 (8i + 5 )^-( 3 .i -7)’>^|{8 i + 5 )-*-( 3 .t -7):;(8x + 5}-(2.t -7); 

a(lor- 3 )(fn + 13 ) 

^-2(51 - i)6(t + 3 ')r- i 3 ( 5 » - i\r 4 - 3 ) 

28 ( 474 -A-f).>_(fl_/,a.<-v 

— {(a + // - 4r)+(4f - A + 4 )!|/rt + A - 4 i- (rf - A 4 . r/| 

= 3fj(2 A - 24 ) - 447(A - c ) 

29 ( 24 i- 3 A + 44 -)S-(,/ + 4 A- 5 f)s 

= {(244 - 3 A + 4r) + (41 + 4 A - 54 )• {(247 - 3 A + 4, ) - (47 4- 4 A - Sc ) : 

= ( 347 + A - cXn - 7 A + 9 f) 

30 64(47 + 3 > - 4 ;’)* - 9'247 - 1 4 - 3 j )* 

= {8(47+3.1 - 4 ) )}S- {3(347-4 + 3 jj)!s 

= {8(47 + 3^ - 4; ) + 3(2'' - ' + 3) )}18(« + >1 - 4) ) - 3(247 - r + 3) )• 
= (1447 + 211 '-23)X2(T + 27t -4IJ ; 
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31 (4J--5n*J=-(>r’-4«*)’ 

= {(4.r5 - 5 rt=) + ( 5 r® - 4 «’jU( 4 4'»Vf 
= (9i = - 9rt'');: - 1 - 9( ^ - "’X'’* + «’> 

= — 9(1 +«>(■* — rt)tr® + rt'' 

32 (5<i*-3(7+7)®-(5"’~3«“7)* 

= If 5 / 1 *- 3ff + 7 ) + (s'*' - 3 "- 7i*M(5«’- 3« + 7)-(5«® “ 7)1 

=(iOff’-6/f)T4 = 2<5rt-3) « 4 ^ 28 < 5 <r- 3 ) 

Exercise 42 

1 r* + i*-*- 1 = 1^ + 31'+ I — ■»* 

=fx'-*- 1;® — 1 -*- 1 ){i*+ • “i) 

2 I = t'* + ir’+ I -r* 

= 0<-r*+l/t5+r+lKt®-i + 1) 

3 x*=rt*+3fl*r®+r‘“/>®t" 

--(fi* 1 *)* — frt i ;*=(«* + 1 * +rt.t )!/i- + j * — /n ) 

= (rt*+f7t +i*yrt®-rtr 4-r*) 

4 fl* + rt‘i’ + r^=rt^+2rt*i*4-r'' — 

= (rt* /I't ^ 

=(rt* + /n +A-)[a’-<tr+t']{ii'-n*x-+x*) 

5 4'’+64 = i’-»-i 6 r-+ 64 -i 6 r- 

={rS+8y-{4.r;==(x-i+S + 4r)'r5+&-4-r) 

~(x*+ 4 * + 8Vt ■ — 4a + 8) 

6 4i^ + 8i>=4H + 36 i'+bi — 36 r“ 

= (za-+9r-{6a>* 

“(ir"+9+6j)^za-+9 — 6 j") 

=f2T-+6i +9j(2.i-— 6i +9) 

7 9^‘ + 36=9la* + 4\ = 9'a^+4.a3+4_4a3\ 

=9lfr= + 2)--(2.i)2} 

= 9(r3+2a +2)(i2-2i +2). 

8 «^+2rt-+9=fl' + 6 a*+ 9 — 40 ® 

=(«* + 3)®-(2o)®=(o®+ 20 + 3)(rt® -20 + 3) 
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9 — 7t®+g=A* — 6 i®+ 9 — t* 

= (t®-3)--ft)=‘=(^-+^-3)(r— ^-3) 

10 4a^ + 8 i® + 9 = 41 -^+ I2jiS + 9-4i5 

= (2.1 = + 3)®-{3l)- = {2a2+2a: + 3X2;i--2l +3) 

11 41 *- r 6 ii^+ 9 = 4 .f*- r 2 ar®+ 9 - 4 t® 

=^2A^-3)*-^2t)S =(2a2+i,-3X2A=-21-3) 

12 +i‘ + 3-i®+9=4-i^ + i2.r®+9-9t=-(zi=+3)®-(3'»® 

=( 2 .rS + 3i+3K2.i=-3^+3) 

13 4rt*-37rt- + 9 = 4<j*- i2rt- + 9 - 25 rt' 

=(2rt^ - 3J- - (s^)* = (2flS + 5^ - 3)(2rtS -5^-3) 

14 4 <i''+ 625 = 4 rt* + ioofl®4-625- io5f«® 

= ( 2rt® 4- 2 s )® - ( 1 

= (2rt®+ ICW + 2S'(2rt-- 10rt + 2S) 

15 9 i* + 23 .i-+ i 6 = 9 r* + 24 .i-+ i 6 -a® = ( 3 .i® + 4)-- i® 

= (3i-+A'+4){3t®-t+4> 

16 9rt*-3Sa*+ i 6 = 9 rt>- 24 <xS+i 6 -rt® 

= (3fl* - 4)* - = (3«® + « - 4)(3«® - rt - 4) 

17 9 .i*- 33 r-+ i6=9i*-2+i2+i6-9.i- 

=(>i’-4)-’-(3-t)® 

= (3*"4'3-* “ 4X3i®“3-i “4) 

18 9a*-rt-+ i 6 =9rt* + 24 fl-+i 6 - 25 «- 

= ( 3rt= + 4)- - ( 5«J® = (3«® + 5« + 4X3«* “ 5« + 4) 

19 i 6 t* + 4 ,i®rt® + 25 fl'*= i 6 i'*+ 4 Qr®«'* + 25 rt* — 36 a®!- 

= (4A.2 + 5.1 - {6 nxf 

=(4.i2+6<7r + 5flS;(4i2_6<Ji +S«®) 

20 9rt^— i9rt’i2 + 25.i-* = 9rt* + 3oa-i*+25i*-49flSiS 

= (3«® + 5^V-(7«i)® 

=(3«* + 7rti + 5’^')C3«®-7«i +5'®) 

21 i*+St^+ I 44 =i* + 24 a.-+ 144 - i 6 x® 

=(;i: 2 + i 2 )»-( 4 .t)* 

=(a=+ 4 .i + I 2 )(i®- 4 .i + 12 ) 
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22 rt‘- 35 rt® 32 + 25 i«=rti- -25rt=^^ 

Ma^-Si^f-iSab)^ 

= f«a + Sfld- 5 ^S)(a! - - 5*2) 

23 36rt^- i6rtS^2+^i = 36rt<- i2rt2/^s+^<-4a2(55 

=( 6 a^-d-f-i 2 a 6 )^ 

= ( 6 a- + 2ad — ^-)f 6fl® - 2ab — 6 ^) 

24 49W' + 1 6«^ — 6 om^n- 

=49«2* - 562/A/- + i6«*— 4;//-//* 

=(7///®-4/;2)2_ ( 2 vin)- 

=(7///® + 2///// — 4/ ®X 7 »/® ~ 2;///!/ — 4«®) 

25 64rt^ + 8 r 1 ♦ = 64a* + 1 44/22^® + 8 1 1 ^ - 1 44/12^® 

=( 8 fl®+ 9 x-)®— 144^^*'" 

=(Srt*+ i2rti+9a:®)(8rt®— i2ar+9t®) 

26 4 + (7/1)1 = 4.x 1 + 4 a 5(7/1)® + (7/1)1 _ 

={ 2 'i®+( 7 /T)®}®-(i 4 /zr)® 

=(2r®+ i4/T;r+49/i®)(2r®- I4rtt +49rt®) 

27 t*-J'®+2J/r-r®=t®-(j/-r)*=(A +^-£^)rt -y.^s) 

28 4a® - i ® - 9 c^ + = (2 rt)® - (^ - 3c , 5 = (2rt + ^ - 3cX2/i - ^ + 3c) 

29 g.i®-4j'®+ I2^'ir-9c®=(3a)2-(2j-3c)* 

= ( 3 J^+ 2 .y- 3 £)( 3 t - 2 J+ 3 S) 

30 /I® - 4*3 _ 2 sc® + 2obc = /I® - (2* - 5f)® 

= (// + 2* — 5t)(/x - 2* + 5c) 

31 3 oijr+ i6j/®-9,r®-2q£® 

= i 6 )'®-( 9 r®— 30 A£r+ 25 r 5 ) 

“’f-Uf-CSJr-SO- 
= ( 4 )’ + 3-3 - 5 ^)( 4 ;' - 3 3 + 5 ^) 

32 'i®+ 4 ^®- 9 f"” 4 //®'- 4 fl^ + I2f/f 

= (#1® - 4 //* + 4*®) - (9c/ - 1 2/://+ 4/f!) 

= («-2*)*-(3f-2/f)® 

= (fl - 2* + 3/: - 2//X« - 2* - 3 ^ + 2//) 

33 (t®-2XJ')-(£®-2j£) 

= {x- - iiy +j' 5 ) - (x:® - 2j£ +j- J) 

-(r -;')’-(- -j)=={( 3 - 3 ')+(r -J')}((r -J')- (- -J')} 
=(i-2j'+c){r-£) 
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34 4A®- I + 9 rt®- 25 ^"+ 12 ;irt— lO/; 

= ( 41 *+ i2rtt+9«®j-(25^2+ 10/^+ i) 

= ( 2 r‘+ 3 rt)®-( 5 ^+ir 

= (2t+5rt+5//+lX2l + 3 rt_ 5 /;- l) 

35 9-1® — 4j'® — 49 c®— 3 ar+ 2 ^'r +25 

=^ 9 ^-- 30 i + 25 )-f 4 )*- 28 ir + 49 £"; 
=(3^-5)--(2v-7c)- 
=(3.t+2j— 7£-s)(3t -23 4-7r-5) 

36 l6rt®— i6f® — 9^®— 24 ^ + 24/ir+9 

=» ( 1 6ff® - 24rt + 9) - ( 1 6f® - 24/;r + 9/^®) 
=(4«-3)®-f4r-3^J® 

'=(4fl-3^ + 4C-3'(4« + 3^-4f-3' 

37. 49 j'®+ 2 or+i®- i 4 ,tj - 25 c ®-4 

= (i®- I4iy +49;®)-(25£®-2or + 4) 

«=fi -7j'^'-(5--2) 

•=(t -7J +5 — 2)(® -1} -5J-+2) 

38 i6f+ 42fij> - 9j “ + 401 /? - 49/5® + 2 5ff* 

•=(i6i®+4fft + 25 rt®;-( 9 )*- 42^3 + 49 /'®) 

=(4r + 5#T)*-(3^’-7^)® 

=(41 +5«+ D - 7<^X4 1 + 5« - 3J + 7 /') 

39 491®- I + i 6 j'®- 64 r®+ i 6 c:— 5613 ' 

=(49i®-56tj'+ 16^ ®)-(64£®- i6£+i) 

=(7t-4j)’-(8r-r>s 

=(7r-4J +8£r- i)(yr- 4 ) -8=+i) 

40 rt®-<i®-f® + rt'* — 2 (/irf-^f) 

= (< 7 ® — 2 /?rf+ rf®) - f (5® - 2 /if + ( - ; 

= (rt-//)®-(^-f^S 
— (<T + ^-< -rf)frt-^ + C-flO 


Exercise 43 


1 rt® — 8^® = <r® — (2^ )" = (rt — 2iXff® + 2 ai> + 4 ^") 

2 ffl*-27ffi®=fl{(rt)®-(3i)")=rt(rt-3.tXrt®+3ffi 4-9.1®; 
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3 5i2x'’+ I = C8.0’+ > 

= (S.iS+i)i(&i=)**Si*+i', 
■=l(2i)'+iK64i''-8r*+il 
=(21 + 1X41® — 2t + 1/64.1 ‘’-bi‘'+ 0 

4 »i"-5i2/i‘'=(flT-(8/'y 

= (fl*- +Sa"'/r + 64 ^”) 

= {rt‘ — (2/;/}( rt** + 8n*A^ + 64/^ 

— [a — 26, {a- + 2a/f+4b‘‘^f^ + Srt*^^ + 64^'*; 

5 27^7®+i25.t*=(3«y +( 5 - 1 ®/“ 

=(3"-'+ ')l(3«®r - (3«75-> =')+(5 1 V! 
=(3rt®+Si®K9'»*- I5rt*>-+25i*) 

6 »«'■-!/ =(«/’*)*-( I/®)"' 

= (tf;® - «®X«;^ + « ® + «>> 

=(;;/+ »}( )K - fiyl ftt- + M » + «®)( w/' - mn + tr) 

7 343.r'+5»2j®=(7i)® + (8^')'’ 

“( 7 ' +8jX49®*-5^®J’ + ^>4«^) 

8 64i‘®-t=(4t‘r-i 

=(41-*- iX*6iS+4t’+ 1) 

= (2r®+ ij(2i®- l)Ji6r®+8i'*+ i -4r>| 

= ( 2.1 ®+ l Xzi ® - i){(4 1 ‘ + I )• - (2 1 ■‘>®} 

=C2r®+ l)(2i®- lX4r* + 2.i®+ 1/41^-21®+ 1) 

9 rt®-64.r>''=(rt’')»-(Sr^® 

=(rt’+8l-®X«®— bl'’^ 

=;fl®+(2i®/}:«®-(2i;®; 

= ( rt + 2 1 -){a- — 2/71 ® + 4 1 — 2 1 -)(«■ + 2<tr® + 4 1 >) 

10 125^ '-2i6/r'=(5.rV-(6rtV 

=(Sr®- 6 /i®)( 25 .i'' + 30 it’i + 36 //*'> 

1 1 + 343/7A>"=/i(5(64/7>-+ 343^1-') 

=/ 7 ^K 4 «‘)'‘+( 7 ^^’'! 

=/7i(4/7‘ + 7^’X i6n® - 28/7>/^* + 49^5) 

12 72gv-y^ - 64:r'>'»'= ry’( 729 i « - 64 ;'“) 

= i®j'®{(9r'’j'- (4J'"}®{ 

= 1 'j'®(9i ^ - 4j'®)( 8 n >-■ + 361 + 1 6j'«) 
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= t®j'®(3r’*+2j'®)(3i’- 2y''){(8ix^+72x*‘y‘ 

+ 36x'‘y‘} 

=x^yH3x’+2y'')(sx^- 2j'® {(9i'’ + 4^V 

+ 2j'®X3^’ - 2/)(9-» “ + + 4?'*’) 

{gr''-6r’j®+4j‘’) 

13 + <J®)« + SaS-J® = + ^ 3)’ +( 2«i)* 

= (fl® + ^2 + 2/z5){(rt2 + _ 2ai (flS + 3S) + (2rt^)2} 

= + ^2 + 2fli)(a* + 2rt*^2 + 34 _ 2a^ — 2ai® 

+ 4fl®^-) 

= (rt + l>,Ka* - 2^9/^ + 6fl2i52 _ + ^4) 

14 (2 r® - 3y'2)9 +y‘ = {f ii 2 - jj*®) + y2}{(2j:2 - 3^®)’ —y^(2x^ - 3)'®) +y^} 

■= 2ft® -j'®){4.r* - 1 2t:®^® + 9_)'4 - 2x^y^ + 3y* +;'^} 
= 2(r+y)(x -y)(jix* - I 4 r®^®+ 13^*2) 

16 (20® - A®)® - A® - {(20® - A®) - 3®}{(2rt® - (5®)® + ^9(20® - ^®) + 

= 2(0® — ^®)(40'' — 40*^9 + ^ *’ + 20®^® — ^ ® 

= 7(0 - Aj(0® + + i®)f 40'’ - 20®^" + 

Exercise 44 

1 3+1=4 and 3X r>=3 , r®+4r + 3 = (A + i)(t +3) 

2 3 + 2 = 5 and 3x 2=6 , t®+5t+6=(A + 2 )'a: + 3) 

3 3+4 = 7 and 3x4= 12 , t®+7t + i 2 = (a + 3XA +4) 

4 4 + 5=9 and 4X 5 = 20 , t® + 9A + 20=(j:+4)(;c + 5) 

5 6 + 3 = 9 and 6x3= 18 , T®+9t + t8 = ft +6j a: + 3) 

6 7 + 4=ri and 7x4 = 28 , r®+ i it +28=(A:+7)ft +4) 

7 -6-4= - 10 and (- 6 )x(- 4)=24 , 

t®— iOA: + 24 = (A:-6)a — 4) 

3 -5-3=-8 and(-5)x(-3)=i5 , 

A2-8t + i5=(^-5)(a:-3) 
-5-6 =-ii and (- 5 )x(- 6 ) = 30 , 

t®- lu + 30 =(t - 5 X 1 - 6 ) 


9 
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10 -4-8= - 12 and (-4 )x(-8) = 32 , 

V-- 121 4 - 32 =(i- 4 )(r- 8 ) 

11 - 12-2= - 14 and (- i2)x(-2)=24 , 

t®- i+t +24=(r- 12, {t — 2 ) 

12 -20-2= -22 and (-2o)x{-2)=40 , 

t®-22l +40 = (l -20)(t -2) 

13 10-3=7 and iox(-3)= -30 , 

i-+7t -3o=(r4-io)(r-3) 

14 8-6=2 and 8x(-6)= —48 , 

r-4-2r-48=(i + 8)fi -6; 

15 i8-2=i6nnd i8x(-2)= — 36 , 

r-+i6i -36=(i + i8)(r-2) 

16 12-3=9 and 12 X (-3)= -36, 

r''+ 9 i -36=(r+ 12X1 - 3) 

17 14-3=11 «ind l4X(-3)=-42 , 

t-* 4 -in -•42 = U 4 -I 4 Xa- 3 ) 

18 18-4= 14 and l8x (-4) = — 72 , 

r-+i^x ~72 = {x + ii}{x- 4 ) 

19 5 - 8=-3 and 5X(-8)=-4 o, 

r-‘- 3 i- 4 o=(i: + 5 ;{i- 8 ; 

20 - 164-5 = - 1 1 and (- i6)x 5 = -80 

rs- 111 -8o=(^- 16X14-5) 

21 -324-3= -29 and (— 32^x3= -96 , 

’^■-29 1 -96= (1-32X1:4-3) 

22 -i44-4=-ioand(-i4)X4-=-56 , 

X-- lor- 56=(^- i4Xr4-4) 

23 - 74 - 6 = - I and (-7) x 6=-42 , 

r-‘-i:-42 = (r-7)(r4-6) 

24 - 94 - 8 =-! 'ind(- 9 )x 8=-72 , 

i*-^- 72 =(t- 9 Xr 4 - 8 ) 
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25 

12+10= 22) 

12 X 10=I2oj 

t-'+22.1 + 120 

= (a + I2)fa +10) 

26 

20-4=16 ) 

20X(-4)= -80J 

!■+ i6i —80 

= (t+20)fl-4) 

27 

-24 + 3 =- 2 I ) 

(- 24 )x:?=- 73 j 

l-'-2M -72 

=(v-24yi +3) 

28 

I 2 - 7*-5 ) 

i 2 x(- 7 )= -84J 

i-* + 5 -i -84 

= fl + 12)(.l -7) 

29 

- 12-8= -20 ) 

(- I 2 }x(- 8 j= 96 | 

1 “ — 201 + 96 

= (l - I2)(l -8) 

30 

26-3 = 23 ) 

26x(-3)=-78J 

t- + 23.t-78 

= (t +26)11-3) 

31 

— 12+6=— 61 
(- I2)x6= -72/ 

X '-(it -72 

= ( 1 — l2Xt +6) 

32 

-21-4=-25 ) 
(-2i)x(-4)=S4j 

t--25.t +84 

= (t -2i)(r-4) 

33 

- 22 - 4 = - 26 ) 

(-22)x(-4)=88j 

t*-2ai+88 

=(t -22X1-4) 

34 

15 — 8 = 7 \ 

15x(-8)=-i2o| 

1* + 7t - 120 

= (» + I 5 )'^- 8 ) 

35 

-IO + S --2 1 
(-iojx8=-8o j 

1* — 21 — 80 

=(t - loXt +8) 

36 

14-6=8 \ 

(i 4 )x(- 6 ;=- 84 ) 

1 ■* + 8a — 84 

"(1 + 14X1-6) 

37 

— 8 + 7= — I ) 
(- 8 )x 7=-56 ) 

rt--rt— 56 

= (< 7 - 8 )(n+ 7 ) 

38 

-i5+6=-g ) 

(-I 5 )x 6 =- 9 oJ 

wi®— g//; — 90 

=(///- 1 5yw;-t-6) 

39 

20-3=17 ) 

2ox(-3)=-6o J 

rt®+ i7rt-6o 

=(fi + 2oXrt-3) 

40 

- 6 - 9 =-i 5 1 

(- 6 )x(- 9)=54 / 

rt^- 15 ( 7+54 

=(n-6Xrt-9) 

41 

-24 + 2=-22 \ 
(- 24 )X 2 =- 48 J 

-(/-24)(;>+2) 

42 

9-8=1 1 

9 X(- 8)=-72 ; 

tn - + tn - 72 

= (w 7 + 9 )(;//- 8 ) 
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43 

30-3 = 27 \ 

md 30 x{- 3 )= -90J 

;«-+ 27/«-90 

= (;« + 3o)(w-3) 

44 

- 24 - 5=-29 \ 

(- 24 )X<- 5 )= 120 J 

rt--2grt+ 120 

= (rt- 24 X'»- 5 ) 

45 

15-6=7 ^ 

i3x(-6)=-78 J 

i*+7^ -78 

= (i + > 3 X^ -6) 

46 

-51 +2 = -49 \ 

(- 5 l)X 2 =-I 02 1 

rt--4grt- 102 

= («- 5j)(rt + 2) 

47 

-i 5 - 4 =-ig 1 

(- I5)x(-4)=6o I 

fi-- igrt + 60 

— (rt — 1 5)(<r - 4) 

48 

16 - 4=12 1 

i6x(-4)=-64 I 

1-+ 121 -64 

= (i + i 6 Xt -4) 

40 

-30+4= -26 ) 

(-3o)x4= - 120 J 

<i2- 26ff- 120 

= (fl- 3 oXfl + 4 ) 

50 

15-7-S 1 

i 5 X{- 7 )=-io 5 J 

j- + 8t - 105 

= (t + i 5 X^- 7 ) 

51 

6 - 7 =-i 1 

6x(-7;=-42 / 

xS-tj'- 4 *>* 

-(»- 7 /X 2 + 6 ;') 

52 

- 8 - 4 =-I 2 1 

(-8)x(-4)=32j 

»«-- 12 < 7 ^ + 32i'' 

=- (ff - 8^X<* — 4 ^ ) 

53 

6-5=1 1 

6x(-5)=-3o I 

m^+ mil — 30//* 

= (/« + 6;/)(/«- 5;/) 

54 

4 - 3 =' \ 

4x(-3)=-I2 j 

a^ + aO— 12^- 

=(fi+4fi){a-3d) 

55 

3 - 5=-2 \ 

3 x(- 5 )=-i 5 f 

= («+ 3 ^X«-S^) 

56 

_8+i = -7 -j 

(-8)xi = -8/ 

= (t -bj'Xi+J’) 

57 

8 - 5=3 \ 

8x(-5)=-4oJ 

=(i+8) X^-5J') 

58 

— 8 — 6= — 14 \ 

(-8)x(-6)=48 j 

=’(p-8g)(p-6g) 

59 

10-8=2 1 

iox(-8)= -80J 

p'^+spg-Sog^ 

=<P+iogXp-8g) 


60 24-4=20 1 t* + 2Qjy'-g6)'- 

24x(-4)=-g6J =(r+ 24 y)(t- 4 j-) 
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61 

5 - 1=4 \ 

Sx(-i )=-5 J 


ti* +4'?*— 5 

=(rt- + 5)(rt-- 1) 

= (</- + S)(rt+0(fl- J) 

62 

5 - 3=2 1 

5 x(- 3 )=-'S 1 


1^ + 21-*- 15 

=(i'+S)^'- 3 ) 

63 

7 - 4=3 1 

7 x(- 4)=-28 I 


v* + 5 ^"- 2 S 

=(i* + 7 Xi'- 4 ) 

= (l*+7;(j +2)(t-2) 

64 

3-1=2 1 
3 x(-i)=- 3 l 


M+2r-3 

= (i^ + 3 )(i'-U 

=('■' + 3 )'' ^ + •) 

65 

-8-2= - lO 

\ 

loa*+ 16 


(-8Jx(-2J=i6 

i 

= (rt“-S)(rt —2; 

= (rt - 2 + 2rt + 4)(rt" - 2) 

66 

27 - I = 26 


1 + 26 i ®-27 


27X(- «)= -27 

t 

= (t* + 27 )(t'- 1 ) 

= (i+3Xt - 3 .t + 9 X ^-0 

(t' + t 4* I) 

67 

8-1 = 7 

1 

rt'’ + 7rt-'*-b 


8x(-i)=-8 

1 

*-(rt* + 8 )ff/ 5 - I) 

= (ct + 2 Xrt*- 2 ff+ 4 X«- 0 

(fi* — rt + 1 ) 

68 

- 16-4= -20 

\ 

t®-2ar<+64 


(-i 6 )x(- 4;=64 ( 

= (i'*-i6)U'-4) 


-(i» + 4)(r=-4)(rS + 3)Ci’-2) 
= (i* + 4/r + 2)(i -2;(i“ + 2) 

(t®-2) 

69 -i 6+5= — n ) — So 

(-i6)X5=-8oj =(<i^- i6)(n< + s) 

=(<i-J-4)i«®-4Xrt^ + 5; 

= (a- + 4)(a + 2 Xrt - 2)la* + s) 

70 -8 + 1 - -7 1 ri!- 77 «-S 

(-8)xi = -S/ =(i*-S;(t' + i) 

=-(»-- 2)U^ + 2.1- + 4Xt'*+1) 
(r^-rS+0 

=(i‘ + i)(r-~2Xr* -x^+t) 

(t* + 21- + 4) 



bNKRClSt 44 


J29 


71 

72 

73 

74 

75 

76 


77 


78 


79 


Putting jr for (rt'+art), the given c\prcssion 

= r=-i -2=(i - i)(r- 2 )=(rt-J- 2 <z+ lX/i"+2fl— 2) 

= (rt- + 2fl-2X«+ ij" 


Putting a for (i-+3.i >, the given evpression 

= «* -*- 3,7 - 2 = (fl 1 + 2) " (■*■■ + 3 ^ + * X’ * + 2) 

=(r'-e 3 r+i)'v + lXjr+ 2 ) 

Putting ,7 for (i*-2r), the given expression 

= ,7'*-2,j-3 = (a- 3 )(,r-~i)-fv = - 2 .J - 3 )(v ’- 2 J J-i) 

=(T- 3 yt+i}(t-iX 

Putting X for (,7- — 3^;, the given expression 

‘=i-- 3 j - 4 =fx- 4 >'i-l) = (rt--3a-4)(n*-3n--‘-l) 

=(n-t- !) rt- 4)(«*-3rt+ 1) 

Putting a for (r*-4.r), the given expression 

=<7*-4,7- 5«(rt- 5) (<7+i;=ivS-4r-5>A*-4.r+i) 

=•4 ■ej)4r-5)''r’-44'J-l) 

Putting ,7 for Cl*- r), the given expression 
=a--h,7+ I2 = (77— 6Xa- 2) 

={x'-r-6Xx*-i -2) 
=(«'-3K-*+2y-rJ' i/i -2). 

Putting <7 for tr*- 54:), the given expression 
ion + 24=(rt4-6yff-*-4) 

= (tS - 3 r -e 6 )'x 2 - 5 r + 4 ) 

= (r-2X2 - 3yt - iyj--4} 

Putting X for ( a-— 7,7), the given expression 
=-r'’- 8 r- l 8 o=ft-i 8 XT+ 10) 

={a-+ja— i 8 )'rt 2 -i- 7 rt-e 10) 

= (a- 2 /fl + gXa+ 2 Xrt+ 5 ) 

Putting i for (rt-+ 6 a), the given expression 
- 32.r - 320=(r - 4oXr + 8) 

=(«* + 6 a - 4 oXa--«- Ga -e 8 ) 

= (« - 4Xa + loXa + 2/0 + 4 ) 

9 
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80 Putting a foi (x--8x), the gnen expression 

=rt-- 29rt+ i8o=(rt— 9)(a- 20) 

=(^ 2 -ar- 9 )(^=-a^- 2 o) 

=(^ - 9 )(j^+JXi -io)Cr+2) 

81 Putting a for (3.X+4J') and i for ti+2j), the gDcn 

expression =a--¥ab— zlfl 
—(/t—bjia+zb) 

= {(3-^ + 4J') - f + 2J’){{(3^ + 4;') + 2( I + 2y)\ 
=(2.1 +2j)-(5.t +8 j)=2(i +jXsr + 8j') 

82 Putting T for (2rt-5^j andj for (a+zb), the given 

expression = i-+atj'-3j'-= (a +3y){x-j ) 

= {(2rt - sb) + 3(fl + 2^ )}{(2ff - 5^) - (n + 2^ ) j 
=( 5 rt+/>)(«- 7 i^) 

83 Putting <i for (4;« — 3«) and b for (w+5«), the guen ex- 

pression = rt * + sab - 4b* 

=(a+ 4 bXa-b) 

= {(4»« - 3«) + 4w( -t- 5«)H(4 w - 3«) - (w + 5 ;/) 

= {S/« + 17 //)( 3 ?« - 8ff) 

84 Putting r for (5«+3^) and j' for (a+b), the given expression 

= iS+4ir-SjS=(r+5;Xi -j') 

= {(5<* + 3^) + + ^)}{(5« + 3^ ) “ (« + ^)I 

= (io« + 8^)(4a 4 - 2^ ) 

' =4(5a+4^X2rt+^) 

85 Putting a for (51 +7)’) md b for (i ), the given expression 

=a^—zab — 8b- = (a+ 2b)(a — 4b) 

='K5»+7j)+2(t -j’)}{(5-i^+7.j)-4(t -.))} 

, =(7t+5;X’^+iy) 

86 Putting r for {7<r 4 - 3A) and J for («- 4^), the given expression 

=i’- 3 -y-ioj- 

=('-yX^+2J') 

= {(7« + 3^) - 5(« - 4^)K{7« + 3*) + 2(a - 4^)} 
=(2«4-23^X9«-5^) 
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87 Putting r for (9a -4^) and foi (rt- 3 ^)> the given 

e\pression = r®- Saj'— dj'® 

=(a-6j')(a+j0 

= {(ga - 4 ^) - 6(a - 3^)}{(9a - 4 ^) + (« “ 3^)} 

=(3a+i4^)(io«-7^) 

88 Putting ^ for (2m^ + 3 n 3 ) and j' for (m- - 2«S), the given expres 

Sion =x^ + SA-y - 1 4 ^® -= (a - 2j>X^ + 7y) 

= {{ 2 »/®+ 3 «®) - 2 (»rt®— 2 «®)}{( 2 ;«* + 3 M®) 

+ 7 (;«®- 2 »S)} 

= 7 //®( 9 »x® - ii«®) 

89 Putting « for tt^+ 6 x_y) and 3 for (tj— the given 

expression = a* - + 2 i® 

— (a-3)(a — 2i) 

= {(a ■* + Oxy) - (Ay - 6y®)}{^Ar® + Sxj') - 2 (xy - 6y^)] 
==(i ® +4A_y + i2>'®)(Ar® +5vj>+ 6y®) 

= (r®+4rj'+i2y®Xt +3>')(t + 2 ;') 

90 Putting X for ( rt® - and for { ab - 4^®), the gi ven 

expression =Ar® - gxy + i8y® 

=(A-3y)(A:-6j') 

= {(a® - ^ab) - jXflb - 4 ^®)}{(rt® -^ab)- ^ab - 4 < 5 ®)} 
= (rt® - 8a^ + 1 2^®Xa® - 1 1 «^ + 24^®) 

= (a - 6 ^X« - 2 ^X« - 3 ^X« - 8 ^) 

= (rt - 2 ^Xa — 3 ^X« — - 8 ^) 

91 2t®+r- 15=1(2 2A®+2 r-i5X2) 

= l(a® + a - 30) [putting a for zx] 

= l(a+6)(a- 5)=^2r+6)(2r-5) 

=(Ar+ 3 X 2 t-S) 

92 6a®-a- 15-= J;(6 6a®-6 a— 15 X 6) 

= - a: - 90) [putting r for 6a] 

= Ka^+9Xa^-io) 

=^6a+9X6r— 10 ) 

= ^(6a + 9) J (6;ir - 10) = (2a + 3)(3:i: _ 5) 
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93 8>«2 - 6;« - 9 = ^8 8 f «2 - 6 8»« - 72) 

= i(a®-6a-72) [putting a for 8;«] 
=i(rt-i 2 X«+ 6 ) 

= J(Sw/ - 1 2)(S;« + 6) = - » 2 ) i(8;« + 6) 

=(2/«-3)(4w* + 3) 


94 7 ij'- 247 ' 2 =J( 6 dt 2+7 (>ty- 144?''^ 

^Ka^+jay- I44J''^ [putting a for 6t] 

= J(fl + i6j>Xa-9;’) 

= J(6A + i6j«X6r -9;')=i(C« + ^,(<m -9J') 

=(3.r + 8 ;')( 2 t - 3 J-) 

95 iort2-4ifld + 2i3*=-iVio ion*-4l iOrt^ + 2io/;') 

= ,\,(i2-4iii+2iod®) [putting i for lOrt] 

= ,V^-6^)(A-3Si) 

=^(roii- 6 ^)(io«- 35 i>) 

= v( I ofl - 6^) 1 ort - 35 ^ ) = (S « - 3 ^)( 2 « - 7 ^) 

96 I2;«®-;««-20/.2» ^13(12 i2wS- i 2 /««- 240 w®) 

= ^^(*3 _ vn - 240/1=) [putting X for 1 2///) 

=3^(r — i 6 //X'r+ 1 5«) 

= 3 ‘ 3 (I 2 W- i6wH>2?« + i 5 «) 

= }(l2/«— i6/7)i^(I2W1+ 15 //) 
=(3>//-4//X4«+5") 

97 t2r=+28rj- y'S= 3 \s(i 2 i2a=+28 i2xy-6oy^) 

= iy«®+28flr;'-6o;'=) [putting a for 12.1] 

= T^(«+ 3 q;’)(«- 2 ;) 

= ^l-( 1 2 A + 30j'X 1 2 a - 2 j ) 

= J(i2;r+30j) lU‘2x-2y)=(2x + S}’Y6r-}) 

98 20rt = +ab - 30b- = -^0(20 200= +2oab- 6ooi =) 

=^^(r=+a^-6oo^=) [putting v for 20a] 
=^x+25b)(^-24b) 

= -^2oa+2$b'^2oa- 24 d) 

= 20rt+ 25^) i(20rt - 24^) 

=(4a+5%«-'6i) 
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99 i 8 i 2 -sn; +35J'®=iy>8 181^-51 i8Aj'+63q>-"-) 

= -,V«'-5»"J' + 63oj*; [putting a for i8r] 

= ,Vrt-2y')(rt-3o;') 

= - ij')( 1 8^ - 39 ?’) 

= J{i8jr-2ij')rt(>8i-30J’) 

=(6t-7jX3-t-5;’) 

100 izi- + 23 rj’- 24 ;®=Tyi 2 i 2 .iS +23 1 2 .tj' - 288>-5) 

=^M«“+23<y'-288;"} [putting n for ixr] 
=lV{tf+32J'){<r-9J> 

= ^V>2.t +32j)(i2r-9;') 

= i(l2r + 32J'j\(!21 -9/) 

=( 3 ‘+ 8 j’)( 4 -^ “ 3 )’) 

Exercise 45. 

= (l+2)®-I = (t+2+lXt+2-l) = (t+ 3 )(l^+l) 

2 i*+6i +5*=i®+6t +9— 4=(r+3)®-(2)'’ 

= ((^ + 3 )+ 2 }{f^ + 3 )-=} 

=(r+5)(t + i) 

3 r=+8.t + i5 = a-* + 8i + i6-i=(t + 4)!-i 

= Ki^+ 4 )+«}{(i+ 4 )-i[ 

= (r+ 5 X^+ 3 ) 

4 r''- 101 +21 =T=- 101+25 -4 =(a-5)®-(2)- 

={(i-5)+2}{(r-5)-2} 

=Cr-3Xr-7) 

5 t®- 2 r- 48 =i 5 - 2 i +i - 49 ^(r- i)”-( 7 )= 

"{(t -i)+ 7 }{(t-i)- 7 j 
=(t+6X:i-8) 

6 t--+i-4S'=^”-4A+4-49=(^ -2X-(7)’ 

= U:r-2)+7}{(i - 2 )- 7 } 

=(t^+SXi-9) 
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7 T®- i2A+32 = t®- i2i+36-4 = (:r-6)®-(2)® 

= {(;t:-6)+2}{(i-6)-2} 

—U -4)(r-S) 

8 t®-6r-55=r“-6t +9-64 =(j:-3)®-(8)® 

={(r-3)-r8){fr-3)-8} 

9 fl® + 2 ali — c^ + 2 bc={e? + iab +b^) — {b^4-c- — 2 bc) 

={{a+b)4r{b- f )}{(« 4 -b)-{b-c)} 

= {a-\-2b-c)(a4-c) 

10 ji:*+2jr-_y®+2j/=(i:^ + 2jr+i)-(i+j>®-2j') 

=(x + if-(y- I;® 

={6r+i)+(>'- i)}{lx+i)-ly- I)} 
=(z+j')(x-y+ 2 ) 

11 x^+6x-y^+4y+5=(x^+6z:+9)-(4+y^-4}') 

=(*^+3)®-()'“2)® 

= {(-r + 3)+ O' - 2)}{U + 3) - 0’ - 2)} 

=(t+j'+ 0 O-;'+ 5 ) 

12 rt® + 40!^ - 5^- - + 6bc = (a® + 4«^ + 4^*) - (9^* + c* - 6bc) 

=(a+2b)^ - (3b - cf 
= {(a + 2b) + {30- f)} {(a + 2b) - (,3b - c)) 
=(a + s 6 ~c){a-b + c) 

13 r® - 6t_y + sy* - r® + 4^2 =(a:® — txy + 9^®) - (4j»® + 2® - 4)>z) 

—(x- 3 yy-( 2 y-s)^ 

={(a -3j')+(y>- -3j,)-(2j'-z 

={x-y~z)(x- 5 }+z) 

14 v^-ioiy+i6y^—4s^+i2yz 

=(t®- ioxy+2sy-)- (9y®+4£®- I2j'r) 

=(®^- 5 ;')®-(ay- 2 “V 

={(r - sy)+{ 3 y- 22)K(a: - 5:;)- (ay - 2z)} 

={x-2y—2zXx-Sy+2s) 
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15 


- 1 2//A - 1 3^ - - 9i - 42^ t 

= ^rt*— 12/1^+36^-) “(49'^ +9r--42/'f; 

« {(rt - 6'/)+(7^- (7^- j^")! 

« f#j + ^ - - 1 3^ + jf) 


16 r+i2Ji} -9r-+3Q>- 

=r(r=+J2jj ■i-s 6 ^*>-( 36 ^'=+ 9 -*- 3 <y'“) 

•=(r+6jr-(6j -30* 

= {f^ +6j)+(6j -3-)){t» +6j)-(6j -3r); 

=(i + l2;-3rl(r+3r) 

17 j-*-l 4 .rj— i 5 ;^- 25 r*-*.So}r 

•=tr-- l+r^ +49^-)-(64;'+25r=-boj2) 
={-* -7}}-~(Sj - 5-)* 

=. if T - 7j ) +(8j‘ - 5x:)}lf r - 7j ) - (iy — 5?)} 

*(i+J-5'X^-i5.»+50 

18 it--5r-3«2(-i=-?T 



=2{r4 Jyt'3)=(=» + iX^-3) 


19 3t=-5t-2 = 3(t’-'j»-'i) 

=3{(^-f)*-(1S)} 

=3X^-, ’)*-(?,)’} 
■=3{c*-')+f}{Cr 
•=3^-* +^X» -2)=(3-t + tXi - 2) 

20 3^*+i4^ +8'=3(r*+3j^;r+Sl 

= 3{»®+Vr + V-(^;'-^)' 
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= 3{(t+V)'-{V)) 

=3^f^+Jr<-^'n 

=3{(^+'i)+s}{(»+5)-';} 

■^3C^ + 4)(v+",)=(t+4X3i +2) 

21 4a^+7x-2=4{x^+4X-1) 

=4{i“+;t+js-as+j)} 

=4{(^+;)-(ij^)} 

=4{(r + ;)*-(|l)n 

= 4{(a+|)+3K(i+4)-!I} 

=4(t +2)0 -3 )=(a +2)(4A - 0 


7 1 


22 6vs + a-2 = 6(i- + i-l) 

-{(-fJ-a)'J 

= (3^+2)(2^ - l) 

23 6i3_5.rw 4 

-6(.+;)(v-|) -2(r+i)3(4-0 

«(ii + i)(Si -4) 
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24 6iS +7t -3 =6^i-‘+|i - j) 

-<’-^l)("-i)-<*+f)K*-i) 


=(2a+3)(3.i -0 

26 &r* + zt-is=8(r2+it-:^) 

=*[(-8K}[(-i)-T) 

+5)(i -^)=(2^^ + 3)(4^-5) 

26 +ir-+4.t-35 = 4^r3+j' 

-4{(^-y’-(9)} 

-4{(.+;)+3}{(-+;)-3] 

= 4(^+2)(»-|)=(2t + 7X2t-5) 
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27 6t®- l — I2 = 6^t®— gt — 2^ 

= 6(i+|)(;r-^) = (3A+4)(2i-3) 


28 3 a; 2 - i 6 ir- I 2 = 3 ^a 2 -^-4 ) 

- 3 {( 4 «-f^|^)-(| 44 )} 

= 3('^ ■*■ 3)^^ - 6) = (3 a + 2 )'a - 6) 


29 2A®-9r-3S=2^t®-?A 

-K‘’-V 4 -(r^?) 

-{(-?)-' 4 ^}{(-?)-'f} 

= - 7 )= ( 2 a + Stx - 7 ) 
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30 


3t = +St -42 = 2(A®+ 5t-2l) 


= 2 {x^-]'^X + 

I 2 




= 2(r + 6 )(a - = (t +6)(2 i - 7) 


-31 3.t- + 131 -30=3^1- + - lo j 


291 


.,r 




= 3 f-t + 6 )^’ + 6 X 31 - 5 ^ 

-32 I2^^-^■t-6 = l2(A» + ~-i) 

-H''^i+5r6-(5^+i)} 

=K(-iT-(rO’} 

-'=((-ij)-p{('-i)-g} 

= * 2(jr -h |)(r - .^) - (4r + 3)(3 r - 2 ) 
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33 + 15 ^ 2 ^ 2 ^ + 

= 2 (rt + 5 ^)(a -^6)=(a+ 5 # )( 2 a - 3 ^) 

34 6^®- i3rj' + 6y=6^t:®- 

.6{.,->.|g,.-(i|-.y} 

-KG-P/)’-(.V)1 

= 6^r-|j')(j:-|y)=(3.i -2>'X2r-3jO 


35 6/«®- \imn~ \on^=-6{in^- '^^mn-^n^) 

=6{(wi-^Jw)®-^«4//®} 

= 6{(;« - J^«)* - (j5«)-*} 

= 6{{wz - ^ J/0 + i-S/'lKw - l^^w) - i ?«} 
=6(wz+5wX/« - 5”)=(3”'+2wX3w«- 5w)' 

-3{/’'+i/y + 1§?*-(M + 4)?'} 
=3{f;>+|y)'‘-V’oV} 

= 3{(^+l?)"-(W} 

=3{(/ +^?)+ V?}{(/H- 5?) - 

=iKP-^zq)^-\q')={p-\riqtiP-‘\q) 
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37 8rt" - 1 4 rt/' - J 5^* - 8{rt*- - W"') 

= S(fl + ^fi)OT -‘Vi) re (4a H 3(^ )(2/» -• 5/') 

38 iow;*+ I iw/H — 6 m'« io(7/i'*+ In-) 

- lojwr +^l W//+ + ')«-} 

«lo{(wl-lJ»;)'-25.i«*j' 

« io|(wi+»,V;)4 

— io(w'+ {mX»m- -m)='(2;k + 3«X5w-2;;) 

39 i24“+i3.ij --4)’««5(t”+}lr;'~\}'‘') 

= i2{^s+] V;+'CX>«-(j['.}{4 

- «2{0n J2{(i +}2))*-('b)’) 

« I2{{t + I,V)+ ^ 3?V} 
*-i3(t+4j)(t-J>')«(3*+4;y4^ -;) 

40 i5rt'- I i/tfi- y,*) 

« i5{rt-rn^+i?,?/--o.r;;,4 MA*! 

“ > 5 U«- +i;;^}{(r7 - »,V/)- -.s^} 

«= 1 5 (« + y/X»i - = ( 5 rt 4 - 3 iX 3 rt - 4 A) 

41 =«• - snfi + 2//-' = 2(/7' - + //*) 

=2(a*-{,iA+^J6S-(-;._,)4i} 

«={(«- 

= 2 {((t - J^) 4 - y;}{(n ~ Bfi} _ 

= 2(a - IfiXa- =«)=(2rt - 6Xff-2/l) 

42 3«2-Sn3-.3(5’=»3ia!_{|rt^-A!i) 

= 3 {rt®- V^^-CV + 

“sUfl-W-W 
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IJ2 

= 3frt — — 3#) =(3<7 3^/ 

43 2 z--^Sx} - jj-= 3 Cr-— —j-) 

=3{{r^*yr—'^y-] 

=3{0r-^j)-^KCr-*-Ul- 

44 4rt-— i5«-4=4(fl--^ 0 

=4{«— 

=4l(.7-V)--'-;*} 

=4^r^7-«;=-(V)-; 

=4lf«7-V)-VK(«- V)- V'} 

=4(<i-4y«-i)=(«-4X4«- 0 

45 art*-i7ai-^4^*=4'rt*- V"#— ^*) 

=4{a*- V«^-=AV-(Vt'- '>^} 
=4K«-W-¥4^j 

=4{{«-^)-¥m«-V^)-V^l 

= 4 f fl — - 4 #) = ( 4 a ~b}ji — ib) 

46 ^-—2ir~s = ^Lr-—'^'-—i) 

= 5{rS-=,^r-J:V-(Vr-^W{ 

= 5{(r-Vr-^.5’} 

= 5^T-l)x-5)=f5rJ-iXr-5X 

47 irJ-zdt 1 - 5 ,^= 5 (x«_?Txj -y^) 

=5pf=- 1 D’-; 
= 5l^^-Vj)=-“s*J=} 

= 5lCr - J 

= 5'*’-\,y-«'-5j)=(5r-jyT-yX 
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48 6^-+37^ +6-6^t2+^p'-fi^ 

=6{r3+»,-^ + V^'V’-^\i1l"-0} 

. =6{(i + i!)*-V4V^i 

= 6 ((, 

=6(i +6)(r + J)=(t +6)(6i + 1) 

49 6rtS+35rtA-6/i2*6{rtS+ 

=6{as+ *M+ Vr/ + 

«6{(rt+^W)+?if){(rt + ,'53) - \\b\ 
=6 (« + (ibltt — = (rt + 66)(6fr ~ b) 

60 6a^-3sab-6b‘^=:&,ffi~^^ab-b‘^ 

=6{rtS- y’«^+ V a'^'-(V4Y-+ nb-] 

«6{(fl - i^b)-¥ }th{i» - iil>)-^ib) 

== 6(fl' + ib)(a -- 6b) ^(6a + b)(a-'6b) 

5 1 7 < i 3 - ^onb + 7b- = 7(a- - +^ 5 ^ 

=7{a*- 'y’«^+ _ 1)7;!!} 

-7{(«-5y'^)=-W^’-} 

-=7{(rt— 

* 7{(« - ^'^b)+ •?.**}{(« - -{>b) - 
= 7(« ~ }b)ia •~7b)-(7a- b)[a - 7 b) 

52 7a^+4Sab-7b^=r7(a2+KHfffi^^3j 

=‘7{«® + + ^)b-) 

= 7{(«+^V'")®-W®} 

«7{(<i+ iv-t6)9-(Y‘tf)S| 

== 7{(«+ - '-m 

« 7(« + 7/>)(« - \b) -={fi-\-7b){7n~b) 
58 7 a^- 48 «( 5 - 7b-^7{a^^ K^ab- b^) 

« 7{a2 -*fab+ - (%'l -r 
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= 7 {(« — 7 * '’) + 

= 7{a-{- - 7^) = 7(rt + ^)f rt - 7^) 

54 &t = + 63 tj' - Sy- = 8(t = + %Hj> -y-) 

=S{i2+ %^ry + Ym'^-i liVfl" + 0;'“'f 

=8{(A+^;i,0-(i'.W} 

=8(a +8j')ft - ly)=(i +8j'X8i -V) 

=9{(x-\h')--HW 
= 9 {'^-Vj')-(Wj 
‘-9{(^-*h’)+\?M^ - \b’) - 

= 9 '-> -b'X' - 9 J’)=( 9 A -J){^ -9;’) 

56 101^+991;'- iqj'®- io(t2+','Jrj-;'*) 

= io{t5+?j}t/+ - (iV-nV + i)y-\ 

= «o{(t + ?«;-) -iogSVJ 

= ioKA+i|g;f-(vy);’’’} 

= io{(Ar + IHf;-) + (W;'H(^+ :: 80 - } 

= loC* + lojXt + io;’)(ioi -y) 

57 Putting;! for (a + 6), the given e\piession 

= 2l* + 31-2 = 2 {A-r^t — I) 

= 2{ir+3r + V'(j'-(T®o + i)l 

=2{^+I)--i5} 

= 2{(^ + i) + iK(r + i)-J} 

= 2(^+2X^-i) 

= (A: + 2)(2a:— l)=(rt + ^ + 2)(2rt + 2^— l) 

58 Putting a for (x-+y^) tnd 6 for ry, the given expression 

= 2fli — ^ad — 2^® = 2(a- ^ad — 3®) 

= 2 {c®- 3 «i + ^V2_(^..^+l)^S^ 

= 2{(«-^^)®-lg^®} 

= 2{(«-5^)®-(fi)®J 
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= 2{(fl - lb ) + ? - lb) - ^b) 

— 2.{fl-^r\b){a — 2b) 

=(2rt+^)(rt-2^) 

= (2A ^ + 2_y® +Ay'){x ® + j'® - ai y) 

= (at® + 2j'® + 1 j'Xi -ylP 

59 Putting t foi and j' for ab, the given e\pression 

= 2 r ® + 5 1 y + 2 j'® = 2 (t ® + {u +^'®) 

= 2{A® + 54*j'+fS;'-(JS-i);'®} 

=2{(t 

= 2{(r+jy)*-(iJ'r'} 

= 2{(x + 5') + ^; + 5j') - 4 1 '} 

= 2(x + 2y){v + 1 }>) 

=(t+2j*)(2r+j) 

=(rt'+^® + 2rt^X2fl® + 23® + a^) 

=(rt + ^)®(2fl® + 2^® + ab) 

60 Putting a for (i®- 4tj'+j'®) and b for xy, the given 

expression — 4<i®+ I5 <t^- 4^® 

=.4{«®+®M+ V4®^®-(W + on 
=4{(« + W-"(f*‘’n 
=4{(«+j««^)®-(®„’^n 
= 4{{« + V + V'^) - y 

=4(a+4^X«-3^) 

= {a+4b){na-b) 

=( r® - 4 a;' +j'® + 4.r^')(4^* - i6rj' + 4 j'® - 4 xy) 
= (t®+^*K4'®^®- iat/4-4j'®) 

= +y^mx - \y){x - 4y) 

=( +j'®X4A -y)[y - 4v) 

61 2j:*- 5;!:®— I2 = 2(t^- 5;r'®-6) 

= 2{^4_^;r2+2g_(5g + 6)} 

= 2{(X^- - i)^ - = 2{(4.® - 5)2 - (^1)3} 

= 2{(j:®- 5) -■!)-¥} 

= 2(r J + i)(ar® - 4)= (2 r® + 3 )(a + 2 )(x - 2 ) 

10 
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62 

= 8{(«2 - 16^} + - ll>^) - W 

= i{a^+U'^)(ai-'l6^ 

=(2a^+i2)(4fl=-9^-) 

=(2n^+ b^{2a + 3b)(2ei- 36) 

63 ga*+2aV/^ — 2~6'^—9(a*+o‘^'^^^— 

=9{(a^+^^“)®-(Y^’*)=*} 

= 9{(«*+^,^®; + - V^®} 
= g(a^ + ab^jia^ - ^^b^) 

= (a^ + 2i®X9«’ “ *63®) 

«= (rt® + 23®X3«* + 4^)(3® — 4^) 

64 8 r«- 65 rS+ 8 = 8 (A<'-''e«rS+i) 

=8{t--''s«r-'+Vii^-(V^y^-i)} 

= 8{(r''-i§)»-^iiyi) 

= 8{(r“-j8)®-(«3)®} 

= 8{r3-;5+{^^}{r®-«g -U) 

= 8(;i:»-4)(r=-8) 

=(8rS-i)(i:’'-8; 

= (2 X - 1 )(4^® + 2;r + 1 )f;t: - 2)Cr® + 2A + 4) 

65 4rt® — 1 7 a*b* + 43 ® = 4(a® — a*b* + 3®) 

= 4 {a«- ^a^b* + ^b^-(W- 

=4{(a*-V^*)’*-W^’*} 

=4{(a* - 

= 4 (<i^ - ib*)(,a* - 43^) 

=(4rt^-34)(a«-43‘) 

= ( 2 a® + 3®)(2rt3 - 3®Xa® + 23®)(a® - 23®) 
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Exercise 46. 

1 i)+fi +!)->(tS+ iy(» + r) 

2 t*+ 1-’- 1 - I + 1)— (t + 

«(t -i- l)(i* - I)— 1> -r iXt I (t - I ) 
-(t+iA't-l) 

3 J-l = i^-ft - I) 

-(r- ~i (r+i)'t - I) 

iX(r+l) 

4 Mn* + 0 + + £*) =r hca' + ab- + ttc' + bt 

^ab[ac-*-b)+c{{ic b)={ab + c^iai +b) 

5 :»■■* — ah ■i-xb* —A’'tt = T^+xb'^— ah' —a "a 

“Ct-ziXj *+/'')’=*(' 

6 rt/<r* 4-j *) + rj (<i* + j -». rj b" + ab} » 

-a%{bx^ay)-\-b)'{bx +a}) 

‘=^(ar-*-bj /br+n}) 

7 x°+xi'-y:-z^^x^-c^+;ij’-}'s 

-'ft+rXj -c)-*-j<r-r)>-(i +; +rXt -r) 

8 xb — ac— XC+ ab-=\b ~ rc+ab—ot 

= x(b-c)^a'b-f)=(x +a){b-ir) 

9 (zr-+2b')a-(3a^+2^^)fi 

^ 2 ax-- yr'b - za’b 4 
= t -(2rt — 2b)—ab{za — ^b) 
abf,za- xfi) 

= («-^Krt+^+f; 

11 4«*-*-8ac- 12/1/ -9^" 

=4rt«-9i'’+4c(2fl-3(4) 

= (2flt + 3(5X2rt - 3(J) + 4£(2rt - 3(5) 

=- (2a -3^X2«+ 3^+40 
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12 a^x^-\-acvs—b'^y'^—bcys 

— (ax+by){ax - by)+cz(ax~by) 

= (at — by){at + + cs) 

13 x^—^^z+yH^—y^z^ 

— —y^J^ + —y^z 

= (x* -yz)(x^ +ys) +yHx^ -y^) 

= ( V* —yz)(x- +y ET + j'*) 

14 t6x^— I sab +I2bx — 2§a^ 

= 16x^—250^— i2bx - i^ab 
=( 4 a + 5«)f4A - 5a)+3i(4A - 5a) 

=( 4 x- sa)( 4 x + 5a+ 3b) 

15 a‘(a+ 2b') + b^(2a+b} 

={^+ 2c?b + 2ab^ + b" 

= fl® + 3 ® + 2(^b + 2ah^ 

= (rt + ^)(a* - + ^®) + 2ab(a + ^ ) 

= (a + ^ /a® +ab+ b-) 

16 Wt®-2WI*« + 2W«® — «® 

— nfi—ifi— 2trfin+2mri^ 

= {;« — w)(;«® + ;«w + «®) — 2mn(m — «) 

=(»« — «){wi* — mn + tfl) 

17 a* + 2(^b — 2aiF — ^* = a* - ^* + 2 a®^ — 2af^ 

= (a® - ^ ®) + 2flJ (a® - i®) 

= (a® — ^®)(ff® + + 2a^») 

= (a — ^)(o + ^)(a + ^)® = (a — ^)(a + i)® 

18 T ®( t - 2;') + J"® (2 1 — ^') - 2;r®j' + 2xy^ 

= (■*■* - 2 -^’®) 

=(t® ->®)(v®+_j'® — 2a:j') 

-yY=(X'-y)''(x+y) 

19 i’ + 5tt®+ioa + 8=r^+8 + 5fl®+ioa 

=(«+ 2)(a® - 2« + 4) + 5a(a + 2) 

=(a+2)(a® + 3a + 4) 

20 r®- 1712+854:- I 25 =j: 3 - 125-1712+854. 

=(®-- SXt®+ 5^+25) - 17 ®tr- 5) 
=(■2^- 124 +25) 
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21 8 rt®+l 8 rtV;- 27 rt^ 3 - 27 ^" 

= 8rtS - 27^ * + 1 8rtS^ - 2 7 rt^® 

= (2a - 3^ )(4a3 + tab + cjb^) + (2a - ^b) 
=(2a - 3 ^X 4 «®+ • S«/'+ 9 ^*) 
=( 2 a- 3 i)( 4 a 5 + I 2 ai + 3 a/;+ 9 ^*) 

= (2a - 3b){4a(a + 3b) + 3^ (a + 3b)] 

=(2a - 3 < 5 ){a + 3^ X 4 « + 3 ^) 

22 x" - 2 aj' +>>- - t +j = (x -J')" - -J') 

=(x ->')(' -J'-i) 

23 4a® - 4a/; + A- - 6a + 3 A = (2a — A)® — 3( 2a — A) 

= { 2 a-AX 2 a-^- 3 ) 

24 j:^-2a.x^+2a*j:3— 2a®t'+a* 

=;r* + 2a®i2+ a'* — 2ajt 2a‘*x 
= (;t:^ + a^)* — 2ax(;c® +a") 
=(Ar®+a®X^^’+«®- 2ax)=fr®+tt®Xt “<*)* 

25 a^- 3 a*^+ 43 ®(}®- 6 a^®+ 4 i< 

= a* + 4 a®A® + 41^ - 3a^b — tab"^ 

“ (a® + 7 .lP‘'f — + -^) 

= (a* + 2^®X«* 4 r 2 b- — 3ttb) 

= (a^ + 2b^){a — 2aXa — b) 

26 a^ + 3ab + 2b'*+ac+2bc 

=(a + ^)(a + 2^) + c(a + 2(5) 

=(a + 2iX«+^ + 0 

27 r 2 - 4 .ry+ 3 j'^+xj;- 3 ij’r 

=(x -J')(r~3y) + c(x-3jf ) 

28 + 2pin - ^vin — 4pn + 6;;2 

= ;«* + 2pm - 3mn - 2mn -4pti+ 6>P 
= ;//( 7n+2p-3?i)- 2N [in 4-2p- 3;/) 
~[m4r2p — 3n)[vi - 2;;) 

29 a--ioa^-i 5 ic+ 2 i^s+ 5 ac 

=aS- 7 a^+ 5 af- 3 a^+ 2 i^S- i5^f 
= a(a - 7 ^ + S<^) - - 7^ + 50 

= (a- 7 d + 5c)(a-3i) 
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30 2x^+40146- 3a) +x(4^+5a) 

= 2 1® — 3rt T + 4dx + 8at + 4 rt( 4 ^ - 3«) 

= t^2r - 3a + 4^)+ 4a(2r + 4^ - 3a ) 

= (2r - 3rt + 4^){x+ 4a) 

31 fl®-3a(2i-i)+4^(2i-3) 

=a^— 2ab + 3« — 4ab + 4^(2^ - 3) 

=«(a-2A + 3)- 4i(fl-2i + 3) 

=(a- 2 i+ 3 Xrt- 4 <^) 

32 3r(t + 2) - 2j<4r - I ) - 3j'® 

= 3X-- gxy + 6a: + 1 y - 3>'® + 2_j' 

- 3 J'+ 2 )+J'(i - ay+2) 

= (a-aj +2X31+J') 

33 d‘~b-—^- 2 hc 4 ra — b-c 

= (C—{fi 4 -cY->r{a-b-c') 
={.a 4 rb 4 -^a—b-c) 4 -(a — b~c) 

=(ft — b—c)(a+b+C'¥ I) 

34 t®~4j'®-9r*+i2j'r+4.i-8; +i2;r 

=r-- (2y - 3s f+ 4fr - 2j + 32:) 

=U + 2J’ - 3^X‘«^ - V +3~) + 4{x- V + 3^) 

= (r - 2}' + 3r)(a. + 2y - + 4) 

35 9i®-4s®-24j:_j'+ 163'®+ 20j'— 15:1:+ iO£ 

= 9;i ® - 24 r;'+ i 6 j'® - 4^® - 1 5r + 20 J + lor 
=( 3 A - 4 > y- ( 2 ")®- 5(3^- - 0 ' - 2 ^) 

=(S» - 4 y+ 2 s)( 3 .r- 4 y- 2 ^)- 5 ( 3 .i- 4 j'- 2 ::) 
=i 3 x- 4 }'- 2 :^')(. 3 ^- 4 y+ 2 s-s) 

36 2 a®a 4 — ® + 3«® — 2^®r‘ + 5<j*^®a:® — 30*^® 

=» 2fl®a * — 2^®r* — 5a*a:® + 5a®i®r® + 3a'' — 3a*^® 
= 2A » («= - b^) - 5a®a:3(a® -b^-)+ 3a\a^ - ^®) 

= (a® - ^®X2a:*— 5a®a:® + 3a*) 

=(a® - ^®Xr® - a®)(2a.®- 3a®) 

«= (a + b)[a -b){x 4 raYs — a){2x- - 3a-) 

37 2a:=+(2a-36)r®-(2^+3a^)^ + 3^® 

= 2a.®+2ai® — 2&i — 3it®-3air + 3^® 
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= Zi(n t-rti -i) — + ~f>) 

= (r’+<it —lb) 

38 (rt‘ + * - ti‘b[za 4- AH «(2 Ax’* - a') 

“(fl’-i-A'jLi^+SrtAi * — fi^ — rt^A(2ii + A) 

1 Ho* + A- + 2rtA)— n*(rt® + znb + A*) 

=(■ 1 "- (7’Xfl*+A*+2//A)— (i +fl)'r-rt)'rt + A)* 

39 «“(A - , ) + A*-(i - rtU - A) 

= „-V; _ « ) - flf A* - r*) + A V - Ar- 
= rt’(A - < I - /» (A — i:)(A + /•) 4- Ar( A - f ) 

=-{A - - flfA 4-fH At} 

= (A - £){rt(/T - A) — rfrt — A)} 

={b-c)(ti-bya-i) 

40 <i*( A - «:) 4- bH r+ o) 4- cHa 4 - A) 4 - 2 rtA. 

^rt"-{A4-()J-£j(A“4-<.H2A()4-A»< 4-A.‘ 

*= rt’( A 4- f) + rt(A 4- r)* 4 - Ar(A 4 - c) 

- (A 4 - 4- «(A 4- « ) 4- Ar} 

=• (A 4 - Ol «('/ 4- A/) 4- rfrt 4- A); 

= (A4'<-X<j4-A)'<7+r; 

41 rt'<A*-fS)4-AV- <>*H'*.'«*-A'i 

= rt^A’ - f-j - «*(A'’- r*) 4 - A3f * - AV 
= rt W - C-) -oHb-i )>b° 4- At 4- f’H A*t5(A - r) 

= (A - £:)[rt'(A 4- f I - rt-(A* 4- A(r4- c-) 4- AV} 
“(A-£:j(<i’A-rt2^24 rtV- «5Af-nV4-AVj 
(A - <-){fl«A {<7 - A) 4- rt»c(f; - A) - c=(rt^ 4 - A^)} 

= CA - f )(rt - A)(rt»A 4 fi*t - £ff* - be-) 

~{b- c){n - A){Afrt’ - r*; 4- £ 7 f(rt - < )} 

= (A - r/ £i - A)(a ~ <-)(rtA 4- At 4 - ar) 

42 rt^(A-c)4-AV-rt)4-<rXrt-A) 

== rt<(A - 1 ) - rt(A ‘ - £4; 4 - A£r(As - 

“ (A — r){n* - f /(A’ 4 - A’c 4 - Ar® 4 - c^) 4 - bc{b- 4- Af 4 - C‘)\ 

~ (A ~c)[- b'(a -c)- lfic{a -c)- bc^a -r) + a(a'> - r 
= (A - c)'a - f )f _ //S _ 

= (b—cYa - c}{cHa —b) + c(a^ - b-}+(a^ ^i)} 
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= {b — c){,a — c)[a — At + + ai + b”) 

= {b- f)(rt - c){a - b){a'^ + + af + be) 

43 a*{b^ - f 2) + bHc^ - + c*(a‘i - b^) 

= a*(^s - c2) _ a\b* -c^) + b^-c\b"- - O 
=(i2_ - aW+c”-}+b^-c'i\ 

= (^2_fS)(fl3_3S)(a2-r2) 

= (a - b){a — cYjb — c)ia+b){b + f)(c+ a) 

44 a^b - f) + <*) + f“(" - b) 

= aS(i - 1) - a(b'‘ - £«) + - f 
={b-c)\a^- a{b^ + b'c+ b^c^+bfi -I- c*) 

+ bc(b^ + b^c+bc^ + c’)} 
=(b-c){-b\a-c)— b'^c^a -c) — bh-{a — c) 

— bc\a - f) + a(a* - c*)} 
=lb- f )(a - r){ - b^ - b'c - ^ V - bc ^ + 

a(a® + a-c + ac^ + c*)} 

={h — e)(<i — t){f ®(a — b) + c^(a^ + b*) + f(a® ~ b^) 

+(<i*-b*)} 

= (b - c)(a - c)(a - b)\c^ + c\a + ^) + c(a® + a^ + b”) 

+ (a® + a^b + a^ ® + b'')} 
=(a-b){a- c){b - eja" +b''+c^+ a-b +a~r 

+ b‘a + b~c + r*a + c-b + abc) 

Exercise 47 

1 a? + b^ — c^ + 2(ibc= {(a + ^)’* — c'^} — 3 a^(a + ^) + ^abc 

= (a + ^ - c){(a + ^)® + (a + ^)c+ fS* _ ^ab 

\a-^b~c) 

= (a + ^-f)(a- + ^* + fS-ai + ac + ^c) , 
the required quolient=a®+^®+f2-a^+af+^<r 

2 tS _J,3 _ 1 _ _ I + _ j,) _ 

= {{t - j') - l}'{r -jO* + f r -^) + 1 } + 3ar;' 

j (r-j'-i) 

=(i -j'- i){t®+j'®-2rj' + t -j'+ i+s-rj) 

=(i — ;'-i)(r®+^'^+i + i^ + r-j)') , 

the required quotient = T®+j'®+i+tj'+i -y 
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3 - Sj'® + 2753 + 1 8 xys 

= jr* - {(2)' - scj"* + 323 ? "^2;' - 3-)} + J 
= {i - (2j' - 3r)}{r* ■k-x{2y - 3 ") + ( 2 ^' - 3" 

+ i8j'r(t - 2_j'+ 3^) 

=(i-2j'+3J?Xi®+2i_j -3ac + 4j^+9£®- \2ys+\Zyz} 

= (:i: - 2j/ + 3£)( i* + 4;'^ + 9r® + 2 xy -^z + tys) , 
the required quotient=t® + 4 ;'- + 9 C"+ 2 Lrj'“ 3 -'*^"'''^^'^ 

4 8rt"-27^®-c®- 18^/^^ 

=(2fl)'+(-3^y*+(-fjS-3 2« -ib-c 

= (2rt — 3^ — ciyi,(^ + 9^- + c ® + (iab - 3& + 2flt ) , 
the required quoltent=2rt-3i-c 

6 t*’-26r®— 27= r** — 271'*+ 1® — 27 

= — 27)+(%®— 27) 

= (rS- 27 )Cr® + i) 

=(^-3)(i^®+3'^ + 9)(^+>)U®-r+i) , 
the required quotient=(r-3)(r+i)=t®— 2r— 3 

6 (rt®-iJc)®+27^V® 

= {(rt® - ) + 3bc}{{a* - bc)^ - 3bc{a^ - be) + 9^*c»] 

= («® + 2 bc)[a* + b'‘c- — za^bc - ^aHc + 3^®c® + ()b^c-) 
=(rt®+2^cX«^ ~ So^bc+ i^b'^c^) , 
the required quotient —rt®+2^r 

7 i2S-8a’*+^®+3on^ 

=(S-2rt)®+^®+ 30«(5 - 2<r )+ yoab 
■= (5 - 2fl + ^){(5 - 2a -b(_5-2a}+ b-} + 3oa( 5 - 2 a+b) 
= (5-2fl+iX25+4«®— 20ff— 5^+2fl^+d®)+30rt 
=(5-2a+^){(a®+2<i^ + ^®)+(n®+ ion + 25)+2rt®- 5^} 
= (5 - 2rt + A){(<r + b)^ + (a + 5)® + 2n® - 5^} , 
the required quotient=5-2fl + ^ 

8 2.t®-r®+i +4=2r®+2r®-3a.®-3r+4,r+4 

=2A®(r+ I) -3;r(^ + i)+4(r+ 1) 

= (l + l)(2T®-3l+4) , 

the required quotie^=2r®— 3a: + 4 

9 r*-4j:®+7r®-iir+io=r^-4j:3+4ji-i+3;r®-6r-5i + io 

=x''(r - 2)^+3r(r - 2) - 5(r - 2) 
=(r-2){;r®(r-2) + 3a:-5} , 
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the required quotient=A‘*(:r— 2 )+ 3 .r — 5 
= r3-2.r®+3r-5 

10 v*-3x"-iyc-+jy.—6 

=jr^-^ 3 r"— 6 ar^— i 8 a:- + 5 T-+ 15 a:— 2 j :— 6 
= r2(a--L3)-&r-'r-^3)J-5.rfA +3)-2fj:+3^ 
=(^-^3yjr'-6r‘+yr-2) , 

the required quotient=t"— 6 i'-‘- 5 x -2 

11 a:S++r-39=i=-3a*+3ar--9a:J- i3a:-39 

= T-(i -3)+3*^(j^-3)+ 13(^ - 3 ) 

= fr-3yar2+3a-»-i3) , 

the required quotient=r®+ 3 i + 13 

12 a' — 4a‘6+246~ = {f + 2a‘i — 6a°d + 24l>^ 

^ana-t-2i)-6Ha--4i°) 

=aP(a+ 26}—6^a-‘-26)(a — 26) 

= (fl 2b'){a° — 6ab + 1 2 ^®) , 
the required quoiient=rt®-6a3-»- 12 #® 

13 a’ — — 7<r^®-*-3^ 

=<t* — 3a®3 — 2«®^ +6fl®^®+2a®^®— 6o^' — <t^® + 3i* 
= a\a — 3b)— 2«®3(ff — 3 ^) + zab^a — 3b)- lfl{a — 3b) 
=(€i— 3b')[a'’ — za-b 4-zab^— b^) , 

the required quotient is — za-b + zab' — b^ 

14 JQr®+ 7 ;r -4 

=■*^-‘- 4 ^-’— 3 r=— I 2 r®+ 2 j:® J- 8 r - 1 -4 
= r=\A+4J-3ar®fr+4)+2tft +4)-(a + 4 ) 
=(:r-i-4Xa~-3r®+2x-i) , 

the required quotient is t'*- 3 t®+ 2 A - 1 

15 A=-3.r3'®-7^' 

=ar- i 6 ^*+i 9 ar>®— 76 J’® 

— rLi--i6j-)+ 19 }''Hx - 4y) 

=fr-4jya:*+4;9'+i9;®) , 

the required quotient is r^+4xy+i^'- 

16 r®-r&r®+ 19.1 + 12 

= r'-»- 8 a.®-»- 7 t + iza + 12 
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= i(^ + iXt+ 7 )+> 2 f» + 0 

=(t + t)(i®+7r+ I2)=0 + 0^ +3)0 +4) 

17 . i®+9;j-+26r+24 

= r®+9.i2+ I4t + I 2 X +24 
= l(l® + 9X+l4)+I2^ +2) 

= H^ + 2)0 + 7 ) + « 2 (i+ 2 ) 

=(i + 2 Kr=+ 7 i + 12)=0 + 2)0 + 3 X> + 4 ) 

18 a*-GLi'’+ 1 n -6— t''-62-®+9t 4 2n -6 

= x(^‘—(u +9)+2(t —3) 

= ' 0 - 3 )* + 20 - 3 ) 

'=(^ - 3 Xt®- 3 ^ +2) 

=(r- 3 Xa-iXi -2) 

= 0 -i){t - 2 )Ct- 3 ) 

19 i®+5.ir®-it -24 = i‘'+5A-'— Mr + I2J -24 

=»r0® + 5t-M)+J20-2) 

= ifi +7Xf -2)+ I2(r -2) 

=fr -2)(rSf 7 r +I2)>=(r - 2 )(r+ 3 )(i +4) 

20 t”-4r®+r + 2«=t®-4Ji*+3A — ir + 2 

= rO’-4r+3)-2(r - 1) 

= r(r-3Xt-i)-2(i-i) 

=(r-i){r(t -3)-2}«=(r 

21 r=+5r® + 4.r -6r -6 

-j-(t* + 5r +4)-6 (i + i) 

=;r(r + 4)(r + 1) — 6fr + i)«=»(r + i )(r*+4x — 6) 

22 I3.t - 10 

= r'' — 6t® + 8r +51 — 10 

= r(t®-(xr + 8)+5(r -2)=x(;r-4)0 -2)+5(t -2) 

=(r - 2 )(r*- 4 r+s) 

23 r^-3.r®-9r®+r2:r +20 

=• v^- 3 r®- >i2-4Ji®+ixr + 20 
= r®(r® - 3.1 - 5 )-. 4 (r 2 _ 3 r - 5 ) 

= 0 * - 3 .r - 3 )(r + 2){t - 2) 

24 i^-3r'*-;i®+i3.r — 10 

=4:«-j:-'-2r''+2i2-3r*+3.r +ior- 10 
= iXr- I) -2A*(r- i)- 3.i(r- i)+ jo(i _ jj 
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=(r-i)(A’-2r2-3.r+io) 

=fi - i)(Ar®+2j:®-4.i®-8r+5i + lo) 

=(t - i)[r-(r+2)-+r(r+2)+5(r + 2)} 

=(i -iXr + 2 )(t=- 4 r-J 5 ) 

25 r* — s.a®+A®+ 13.1 +6 

=1*— 5r" — 6r-+7t*+ i3.r + 6 

51 — 6)+(7t*+7A +61 +6) 

= i)(i — 6)+{7 'i(i +i)+6(t + 1)} 

= r®(r+ iXt -6)+(a + 1X71+6) 

={i + iXi®-6tr® + 7t +6) 

=(i + lXi®-6t-+9r — 21 +6) 

=(i + i){t^ - 3 )^- 2 (^- 3 )}=U + i)(t- 3 )(t®- 3 -^- 2 ) 

26 t< + 5.t’-8j®-3oi + 36 

= r' + 3.i* + 2A®+6i- - I4:j’-42.r+ I2 a + 36 
= i''(r + 3) + 2r2(r + 3)- + 3)+ I2(t +3) 

=(t + 3)(A® + 2AS-I4A + I2) 

+ 3)(»^"-2i*+ 4^*— 8.1 -6r+i2) 

=(t+3){^’(‘i -2)+4t(' -2)-6 (i-2;; 

= (^+ 3 Xt -2)Cr=+4r-6) 

27 i ^-7 i -+9, i *+26 a --56 

= 1^ — 71’’+ I21:'* — 31^ + 261 - 56 
= i®fi®-7Jr+ i2)-(3.r2- 121 - 141 J-56) 
=A='(j:-3/i-4)-{3.r(t -4)- i4(r-4)} 

= t”(r-3;(r-4)- U - 4 X 3 -> - > 4 ) 
=(r- 4 Xt''- 3 A‘’- 3 .r+i 4 ) 

=(i -4XrS + 2a-’-Si'’- ior + 7’ + 14) 

=(i- 4 ){a\i + 2)-5 x(i+ 2) + 7 (i + 2)} 
=(i- 4 )(i+ 2 Xt'- 5 ^ + 7 ) 

28 t®- 7 i" + IS'*'" I 5 = t“- 7 J^®+ ior + 3.t - 15 

= r{A:3-7t + io)+3(x- 5) 

= i(^- 5 X'- 2 )+ 3 f* - 5 ) 

= (t-5)(A*-2r+3) 

29 t®-5t +i2=A'’+27-5,r- 15 

= (* +3X-«^--3-»+9)-S(t + 3) 
=(t+ 3 X*^- 3 »+ 9 -S)=Cr + 3 X*^®-S*+ 4 ) 
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30 t''-6t2+32=i3 + 8-6(t2-4) 

= (t + 2)(^* - 2a + 4) - 6(t + 2)(-»^ - 2) 

=(t+2)tt=-2r+4-6t + i2) 

=(;i + 2)(i»-8t + l6)=(T + 2Xa:-4)® 

31 2i3-3.r®-4=2r- 16 - 3 ^ 24., 2 

= 2(1** - 8) - - 4) 

= 2 (r - 2 )(r - + 22 + 4 ) - 3 (a - 2 )(r + 2 ) 

=(i -2X2i'4-4r+8- St - 6 ) 

= ft -2)(2t*+2r + 2) 

32 - 9rj = - I q)'3 = t3 - 4 _ 5;y,2 _ iqj " 

= j (a:* - 4 )'’) - 5 J'^a + 2 ;') 

= jr(t - 2;')( t + 2;') - + 2j') 

=(t 4 2j'Xt®- 2trj'- 

33 a^4-4fl-i-9i®=«^+3«-^+«®A-9^ 

=‘a'‘{a+zb)+b{a^-9b‘-) 

= rt^»a4*3^)+i{fl + 3^)(^~ 3^) 

= (fl 4- 3^X«" 4- — 3<^®) 

34 5<i’' - 3rt2^ - 28^* = 5fl» - J oa^ 4- - 28 /Js 

= 5a*(rt — 2^) 4- 7^C«* ~ 4^ *) 

= Sa^frt — 2 i) 4- 774 a — 2^X^ + 2^) 

=(«- 2^)(5a®+ 7«<>+ I4^®J 

35 8;r'’+4J.-3=8t'’-l4-4a:-2 

=-( 2 A- lX4a'^4-2A 4- 1 ) 4 - 2(21 - 1 ) 

= { 2 x- iX4r-4-2r4-3) 

36 2r’4-5t®-4;i:—3 

= 2;rS — 2;r- 4- 7a:® — 7^ -J- Si — 3 

= 2xHx- \)-\- 7xix~ 1)4- 3(a - i) 

= (t-i)(2t24-7a:4-3) 

=(a. - i)(2ar^4-6r4-a 4-3) 

=(i - iX2x(a:4-3)+(t +3)}=(a^ - iX^ + 3X2a 4- 1 ) 

37 t'’-st - 2 =a:‘'- 8 -s»: 4-6 

= (a. - 2Xa:^ 4 - 2A 4- 4) - 3(a: - 2) 
=-(t- 2 )(a: 24 - 2 r 4 - 4 - 3 ) 
=(a:-2)fA24-2a-4-i)=(T- 2 X 14 - 1 )® 
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38 Zf^—a-b — b'—cT — b^+e^ — arb 

= {,a — b){a^ ab-{- b-)+a’‘i‘t— b) 

=(a — b)(a + ab+b-+f7-)=(^7 — b)(2a^ + ab+ b^) 

39 3 .r + 8i2-8i - 3 = 3 rS- 3 + 8 i=-Sr 

= 3(a*- i)+8,r(t - I) 

= 3ft — i){r 5 +A + i) + Sr(r- i) 

=(t “ iX3-'*' + 3* + 3 + ) 

-(^-i)( 3 A=+iit + 3 ) 

40 v" - 6ij ® + gj'*' - g-t I ■* + 3.rj'* + gj ' 

= Ht 3 -gj 5 )+ 3 ;Sfx+ 3 ^) 

= r - 3 ) Xr + 3 )') + 3 J *Cr + 3 ) ' 

41 r-+br-(n“- 3 <ib + 2 b^)=t-+bi —(a-b)!a-2b) 

= %- + {(a -b) — (a — -(a-b) 

{a -2b) 

= {t+(«-^)}{r-{ff- 2(^)1 
=(t +«-AX'* -n-¥ 2 b) 

= + ^abv-j s + Aa^Y -} M(‘»® - <^*)® + 

=(a s+ 2a#^ y -Y{a-->-by 
= {r^ + 2aby ’-(o’- + y)}{i •- + 2 aby- - J'V +^®)) 
= {%-+j-ia + ^ )=}{r= b)’] 

={a-+J ®(rt+^)®}{T+j(rt- ^)}{r-; (a - b)] 

=rt^ + 2(t = +j -)aH- + (, 2 ^ 

={«• +{r 2 +y;JT' - - (:i = -J 7} 

- {«s+(r*+y)J*}*- ^(4.r=,-3, 

= [a’- +(:r 2 +, +2b'-rj }{a" + (r* y- - 2b"-vy] 

= {a- + b’{ +j * + 2xy)}{a- +b-(t-+y-2A y)} 
={rt 3 + ^*(i +_,.)!}K + ^*(r-j)Sl 

44 a-+(r+j')«-2a.^+5A_j'—2j'- 

= a’ + (2: + y)a — (2j:® - 4 rj —xy + 2y-) 

= a-+(2 +y)a-{ 2 x(r- 2 Y-y(^-V)} 
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= a- + {(2* - )') -U- 2y)\a - (2 1 - y)(x - 2y) 
={-*+(21 

= (rt + 2x —j')(a- r + 2y) 

45 i(r+rt)-2rt®+3^(a + r)+2^" 

=A- +;i («+ 3 //) - 2 rt® + + 2 ^-’ 

= t-+A(a+3^)-2fl- + 4«i-rt^+2i' 

= x- + t(a+33)—2tT{a-26)-6{a-26) 

= r- + 1 (<i + 36 ) — (« - 2 A)( 2<7 + fi) 

= t-+t{(2/*+^)-(a-2^)}-(2fl+^)(n-2^} 

= (i + (2rt + bj^{t — (« — 2b)} 

=(r + 2rt +^)(t - a-k-2b) 

46 rS + 4Aj' + 3j'* + 2j'i:-jj- 

= r - + 4 1 j' + 3_j'® + 3yc -ys—z- 
= j:® + 4Jy' + + r) - ir(;- + c) 

= r® + 1 {(;' + c) + (3y - c)} + 0' + 

=(t+;' + sX^^+ 3 j’-ff) 

47 4 n:®- 4 rt^- 3 ^®+ r2!Jf-9<r® 

= 4a® - 4 -*^ - 3 (^- - 4(Jc + 3eS) 

= 4a® - 4fl^ - 3{^(^ >- 3c) ~ c{b - 3c)} 

= 4a® - ^ab - 3(^ - 3c)(^ - c) 

= (2-{®j® + 2a{{b ~ 3C) - 3{b - c)} - 3((> - c){Jb - 3c) 
={20+ {b- 3c)}{2a - 3(^ - c)} 

=( 2 « + ^ - 3fX2« - 3 ^ + 3c) 

48 t'* + 6i:®+8r®+6r — g 

'='®^* + 6i®+8r* + i2i: — 6t — g 

= + 6r’'+ +v(2r + 3) - 3(2 r + 3) 

= (it®)® + ( t sX(2^ + 3) + _ 3)} + {2x+ 3){4,r - 3) 
=(x-+ 2 x + 3){x^+4x—3) 

49 a* - 4 aS^ - 5 rt® 53 + gnjs _ /,* 

= «« - 4a®i - i®(sa2 - 6«/J + i®) 

= «■• - 4a®^ - i’(5«® - sa3 - + ^ 2 ^ 

= - 4a®/7 - ^®{5a(a -b)- b{a - <&)} 

=a*-a® ii,ab — b\a-by^<^a-b) 
={a??+a\a6-o^)-{lab - b-^)}-{ab-b‘^{:^ab-b'^) 
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= {/?= + («^ - -{'^ab- 23)} 

50 4A^-2or''+24A3+Ci -9 

= 4 f*- 2 oi''+ 3 ( 8 t 3 +n - 3 ) 

= 4 j:^- 2 ai“+ 3 ( 8 LA 34 - 6 i - 4 , 1 - 3 ) 

= 4 r* - 20 t = + 3 { 2 J (4 r + 3 ) - (41 + 3)} 

= 4 i*- 20 v® 43 ( 4 i + 3 )( 2 A - 0 

=( 2 . 1 3)* 4 2 a 3((3 - 6 r) - (3 4 4 ^ - (3 - 6 t )(3 + +0 
=(2a343-6.')(2t--3-4i) 

= (it 3 - 6 .t 43 )(zt 3 - 4 i - 3 ) 

51 t''-2j342l3_2a 4 1 

= a^42i34 1 -2a(r34 i) 

=(r34i)'’-2.i(A34l) 

= (t34i)a3+i-2i)=(t34i)'a--i)» 

52 -9fl3430fl-2S=rt'*-{9ff3-3oa425) 

=rt<-(3a-5)»=(fl343rt-5)(ff3_3rt4 5) 

53 rt*- 2 rt<!-i -(<7r-i3).t34^ft* 

= fl3 _ 2 <?^i 4 — axx 3 4 bo^ 

—(a- d t )3— ca3(rt — bx)'={a — bx )(n — bx — c\ •) 

54 t*j'*4a3j’3-;:3 42aj'i:4 1 

=a<j'^42a'3^'34 1 -A*^’3-c3 42a_j'c 

=fay 4 i)»-(v -zT 

=a 3 r 34 i + ry-ztxY-+ i - aj +z) 

= (i3;-34:tj'-ir4l)(vy-aj +Jr+I) 

55 l3(j'3_ -S^44;IJ^_^.*4-! 

= a ^’3 4 uys 4 c® - ( X 3-2 _ 2 a; z 4^’®) 

=(i^4^+2ir-j'Xr; +z-xz+y) 
={x(j'+z)-y+z}{x{j--z)+y+z} 

56 (a^~lfi)[x”-Jzyf‘) + 2{<a'^+b'^y 

= a 3 (r 3 4 J ’3 4 2aj') ~ ~ +,?'* “2a;') 

= rt’Cr4j')3-^”{i -j')3 

={a(a 4j)4i(a -J’)K«(i +y)-b{x -j')} 

-\x{a+b) +y{a - i )}{x (a - ^ ) +y{a 4 i)} 
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57 -4t=-t’+ia’ +•! 

4r'®+4i* — 5-J*+loi+4 
=ri3-ii)'— 5(»='-2^)+4 
= (r’-2.t)*-(-4->X-r=-2-')+(--lX-0 

=(r=-ar-4Vt®-2.t-i) 

58 fli-6rt=+i5fl'-i8rt + 5 

=rt*-6rt* + 9rt*+6fl-— i8fi + 5 

= (/I- - 3rt r + Ua- - 3fl) + 5 
= («'-3")*+(5+*K<»'-3'»)+5 * 

= («2-3fl + 5X<i*-3«+0 

59 4.t^+ iit--5.a*-2M t-12 

= 4r'’ + i2.i*+9Lt ■— I4'^~2I'> + >2 

- {IX- + 3-1 X- 7f2-t - + 3* ) + » 2 
=(2;*+3:r)2-(-3-4){2.t®+3i)+(-3)'-4) 

= (it 2 + 3.t - 3){24 - + 3-^ - 4 ) 

60 t-J-Silj +6t^--5Tj=+)* 

=‘x^+x-j-+j'*-sx'j'(t--ij +;'^) 

= f 1 - + rj - - 1 + ; *) - (t ® - a;' + j-®) 

- (t • - 1 J +XJ +} --SA}) 

= (a’-aj +j’Xr"*-4U’+;®) 

61 A‘-5t®+i4.TS-20i + i6 

=j:‘ + 8 .i®-»- i 6 - 5 T*- 20 t +6x- 

=Cr= + 4)®-5A-(A=+4)+Gi' 

=(t®+4)®+(A®+4X-3-^-2t)+(-3A)(-li) 

'={Cr'+4)-3A}{(A-+4)-2A} 

=(f®-3A+4X^’-2'»+4) 

62 rt* — 7rt®^ + 1 4 a-b- — 1 4 aP + ^b* 

— a* + 4 a'b'^+ 4 b* — ya'6- I 4 (r^®+ loa-b'* 

”{/i®+2i*)® — 7rt^(/j®+2^®)+ 

= (a- + 2i®)= + (rt® + 2^’X - - 2rti) + ( - 5<J^X - 2a^) 

= {{a- 4- zb”-)- sab}{{a-+zb-) - znb) 

={a- — ^ab + 2b'^){a- — zab + 2^®) 

63 jr*+4A®— lit + 2 or +25 

=j;^+ loi:® + 25+42:®+20ir-2l2'® 


II 
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=(r2+5)®+4^(ir2+S)-2ft= 

=(a:3+ 5)*+ s)(7i _ 3A ) + 7r( - 3 a ) 

= {(f® + 5) + + S ) - 31^} 
=(v-+ 7 x+s%r‘- 3 x+s) 

64 a*+ 4 ft‘ 6 — ion- 6 ^+ 4 a 6 "'+ 6 * 

= «* + 2«®^* + ^ * + + /'") — 1 2a'‘//’ 

= (rt- +6-)^ + (tf ® + b-){Syib -2/ib)+ 6ab(, - 2/7/^> 
= {(a2 + ^ j) + 6ab}{(a- + b'-) - zab) 
=(a 2 +/} 2 + 6 rt^X«-'>)® 

65 r* + 8jf''+24r®+32a -20 

=:r^ + 8;ir*+ i6a:-+&i- + 3lt -20 
=(i:*+ 4^)® + 8US+ 4-1 ) - 20 
=(r®+4ar)*+{j:"+4iX>o-2)+ «ox(-2) 

=(;»:- +41 + Io)(j:'’+4t -2) 

66 fT+ iXr + 3Xi^”4yY-6)+ 13 

=(r+iXt - 4 Xy+ 3 )(^- 6 )+ «3 

=(x®-st-4K^*-3 -Y- j8)+I3 

=(r’-3ry-22(A®-3«:J+72+ 13 

= ( r® - 3-1 y - 22(x® - 3;r) + 8 5 

-(r’ - 3ar)- +(r2- 3r)( - 1 7 - 5 )+ ( - 1 7)( - S> 

=(r5 - Sr - I7)(r®- s-r - 5 ) 

67 fr+2Xr+3)(r +4X^+5)- 360 

= (r + 2 y,x + SX'^ + 3 )Ct + 4 ) - 360 

=(;j:® + 7r-^ioXr^+7r+ I 2 )- 36 o 
= ( r® + 7 xy + 22 (r- + 7 1 ) + 1 20 - 360 
= (;«■* + 7 : 1 )® + 22 Cc* + 7 0 - 240 
=(;rS+7.^)®+C»^® + 7i)(30-8)+(3oX-8) 

= (a® + 7r + 3oXr® + 72: - 8) 
=(r*+ 7 r+ 3 oXr+ 8 )(r- 1 ) 

68 i(2i + i)(a:-2X2r-3)-63 

=x{2x — 3)(zi + 1 X'^ - 2) - 63 
- (2.r® - 3x){‘2x- - 3t - 2) - 63 
= ( 2j:® - 3^.)® — 2(2 r® — 3A ) - 63 
= - 3-®)® + (2.^ ■* - 32 ^X 7 - 9) + 7 ( - 9) 
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=( 2 af*- 3 a + 7 )( 2 **- 3 t -9) 
=(zt*-3.r+7Xzr*--6x+3i -9) 

= (it* - 3^ + 7 X 2 -t(^ - 3 ) 3 )} 

=(2x* - 3 T + 7X t - 3Xzr + 3). 

69 rjft +_y)+j'r(j'+r)+rr(r+x)+3rj'r 

= rj (r+j9+ iyc+yc{j>+s)+xj’s+xc{c+x)+r^'c 

= rj'(x +)’ + +j'r(^*+ir+4') + JTsCr + r + y) 

=( r+y+rXxj'+jT+tr) 

={M6-c)+b{c—a)+cia-b)}{xj'+yc + c'i) 

= o X (tj' + j'c + rjr) » o 

70 (j -c)(j-*-r*)-x{ 0 ’-r)*+jr 0 '+-)+-*^'} 

=0 -5)-0' + c)-r0 -=)’“’^*0'+-)+'" 

=(y-xf-(y+s-x)-jt 7j'+ -- r) 
==(;'+r-t){(j--r)*-j:*} 

=0'+-- *')0'~- + 

=0'+-- i/j 

=(j +i:-xX;'-ff-r)xo»o 

71 ^*-2{j -2).t -3j'*+2qy-32 

=T*+i;'- 4 .r- 3 A^ -a?’*+i 2 / + 8r+8^'-32 

-=‘x(x +;- - 4) - 3;'(^ +J' - 4 ) + 8(;r +j> - 4) 
=(i+r- 4 Kr- 3 ;'+ 8 )=ox(r- 3 y+ 8 )=o 

72 r*-y*+ 4 .t + i 4>-45 

=(r+_j>)(T-j)+ 9 T+ 9 ^- 5 t + 5;--45 

=25 6 + 9 (x+y)- 5 (r -^)-45 
=256+925-56-45 
= 150+225-30-45=375-75 = 300 

73 r® + j*® - c® + 3,r*y*£* 

=(*V+(j'-)*+{-ir*)*-3 x* J'* (-r*) 

= ( V- +^® - c* )tc* +y* + s* — :r*;'* +;t ® »3 +_;<2r*; 

= {(rt 3 -i*)! + 4 a 3 iS_(a 24 .^ 2 ) 2 J(;p 4 4._,,l4.„4 j 

= {(«*- i»)*_(a2 + ^2)2 + 4a2^2| (etc ) 

=(— 4 < 2 ^^®+ 4 <*®^®)xetc =0 
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74 8rj(t®+j'®)=4tj’(2j:^ + 2y®) 

= {(a: - {x -yfs{ix +j')® + U - y)=} 

=(3-2)'3+2)=5 

75 r^+j>^={x+y){x*-vy+x’^y^—xy''+y*) 

=alp;* +2xy^+y* -xy- 2xy^-Ay^+Ay-) 

= a{(Ar* +J'^f—xy(r^+ 2 xy +j'®) 
=a\{{xAryY- 2 V}')i^~xy{x +j')® + ^*] 
=a[{a^~2b‘)^-b'’-a^+b*] 

= a{e^ — ® + 4#* — + b^) = afa* — 5^®^® + 5^^) 

76 V® +j'® + — ycyz 

=(v-^y+z)(x^+y^-\-e^-xy—ys—xs) 

— {x +J' + -)K2^® + 2J'“ + 2i:® - 2 tj' - 2yz —2xz) 
=‘^{x-\-y-Vz){UL*+y- -2xy)-V{x^+z~-2xz) 

Jr{‘i^ + Z-- 2 yz)} 

=^(658 + 668 + 674){(y - r)® + (r - jr)“ + (r - j')"} 

= ®(200o){( 10)® +(6)® + ( 1 6)® = iooo( 100+36+256) 

= 1 000 X 392 = 392000 

Exercise 48. 

1 rt'^i®=a®xi®xA, a®xax^® , 

the H C F IS a®^® 

2 i2a®^=3X2®xa®x^, 2oa®t3=5 X3®x«*x<r5 , 

the H C F is3®xa®=4a® 

3 9ij'®5®=3®XA_j'®a'*, 24A^*=3X 2®x , 

the H C F IS 3 XAy'®=* 3 arj/® 

4 2oa®jr*j/®=2® X 5 X a®T*;^, 75a^'®= 5® x 3 x a^y^ , 

the H C F IS sa®^® 

5 i8;«®«*=3®X2x;«®a*, 45ffi®aS=3®xsx«/®«® , 
the H C F IS 3 ®x»»®«®= 9 ;«®/i® 

i6a®;i:*_j'= 2* X a'xy, 4oa®^®j:= 5 x 2® x a®_y®v, 

28r®a =7X2®XA®a, 

the H C F is2®xar=*4a4 


6 
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7 24///2///>®= 3 X 2^ X jnhipS 
bomn^p = 5 X 2^* X 3 X 
84;«s^=* = 7 X 2® X 3 X ;«V t 

theH C F IS 25 x3Xw;J = I2;;;/ 

8 45^®; -= 3* X 5 X 

7 5 r-jy V = 3 X 5* X f 

9 or 4 _j' 3 £ 2=2 X 3® X 5 X 1^::® , 

theH C F = 3 X 5 X:t- 3 jV=, 5 ,: 2 ^ 2.2 

9 36a®^®c^iS=2®X3®xa®33tii®, 

54 /^®^®;t:* = 2 X 3“* X /j®r®t S 
90rt^i*c® = 2 X 3® X 5 X , 

the H C F IS 2X3W=i8rtV 

10 72n’’A^c® = 2’ X 3* X 
96i®c*/i“ = 2® X 3 X 

1 2oc®/f^a® “ 2® X 3 X 5 X rt®t®rf* , 

theH C F IS 2®X3Xc-®=24r® 

11 48a®iy5®=2*X3Xrt®r^j'®JE®, 

6o;i:®^'®2®^ ^ = 2®X3X5X^ ®_J'‘‘£®^®, 

72^ ®i-®^®rt®= 2® X 3® X 
84£®i^a®t® •» 2® X 3 X 7 X a'’dV*s® 

theH C F IS 2®y 3X0®»i2£® 

12 75 w /*»®/>®^®=3 X 5® X m^ri'p^g\ 

9o;«®«®/>®^* = 2 X 3® X 5 X 

i05;«®//*^®9® = 3 X 5 X 7 X m'‘n*p^q^, 

I35;«®«®y>*^® = 3®x 5 x vfin'^p*q^ , 

4 

theH C F IS 3X5X;«®«®^®y®=I5;«®;;‘J^"y® 

1 3 54a®d®f®fl^^ = 2 X 3® X a^b^c^d*, 

72«®^®c'*rf®= 2® X 3® X a^bVd\ 

I oSd'b*c^d^ = 2® X 3® X a 'b*c^(P, 

1 26fl*^®c®rf® = 2 X 3"* X 7 X rt*i®c®rf6 ^ 

theH C F IS 2 X 3 ®Xfl®^®c®^? 2 =i 8 aWrf® 
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14 = 

42 fl V-®* = 2 X 3 X 7 X 
6Qx^y*s^ = 2® X 3 X 5 X ;r 
78 flVc® = 2 X 3 X 1 3 X ahr*s^ , 

the H C F IS 2x3=6 

1 5 32a®^ = 2® x 

4 oa®j:®y£® = 2 ® X 5 X a®x®)'‘£®, 

S6Sh-yz* = 2 ®X 7 x 3 ®ry 5 * 

72r®fl®j' V = 2 ® X 3 ® X as^“_j'®£®, 

96i*fl®^® == 2 ® X 3 X a®^*i'!j'® , 

the H C F IS 2®xa:®j'®=8:r®>'® 

Exercise 49 

1 a® — a 3 ®=a(a®— i®)=a(a+^)(fl — 3 ), and 

a^ + 20^6 + a®A® = a®(a® + 2ai + i®) = a^fa + i)* , 

the H C F isa(a+^J 

2 ;c^® — T^® =x^yHx^ — j'®) = j:^'®(r +^)( i '•/ and 

r^j>^+x*y^’=x*yU+y) , 
the H C F \sx^j^(x+y) 

3 6(2:® - 9) = 3 X 2(x + 3 )C*‘- 3)1 and 

I S(j:® 4 - 27)= 3x5(1 + 3X3:® -3^ +9) • 
the H C F IS 3 (r+ 3 ) 

4 i2(a®-a®^®c®)=2®X3Xa®(a*-^®t®) 

= 2® X 3 X a®{a® + dc)(a® - be), 
and 2o(a<^®t®+a®^®c®)=2®x 5 x a^bV(a^+dc) , 
the H C F IS 2®xa® (a®+^f)= 4 a®(a® 4 '^f) 

5 «i®/»®- 2 ;«®/;®+;«*a*= 7 a*«®(/«®- 2w/« + «®)= ;;/*/;*(;« - «)®, 

and (;«®«“»z«®)®=m®«®(/«— «^® , 
the H C F IS 7«®«®(f« - n)” 

6. ^*x — 9a®Jir® = a®ar(4a® — 9a:®) = a®A(2a + 3rX2a — 3.1 ), 
and 4a®a:®+6ar*=2a;i:®(2a+3ar) , 

the H C F IS ax{2a+yi) 
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7 1 8/1*^"' - yzaW“ = 2 a'iri^a^ - 1 6b-) 

- + 4^X3rt “ 4^)1 

^nd i8rt<A*+24fl‘’^''-2X3XrtW(3rt + 4<^) , 

the H C F IS 2rt’A*(3«r + 4^) 

8 gi»j.«_36ii*y=9t'3'V^'‘"'4)^) 

= 3* X r V’f -r + 2 ;'Xa - 2J')f 
and 24J y-4S.t!j''=2*X3 xjf>»(i -2^') , 
ihc H C F IS 3.r*^*(t-2j) 

9 6nSi’-24rti<=6/n»’<<rr-4A=) 

= 2 X 3 X ab\a + 2b){a -2b), 
and 4rt“A + 32fl-^* = 4n’3(a’+8i=) 

= 2 - X aH{a + 2 i)(fl’ — 2 ab + 4A*) , 

the H C F IS 2^^^(a+2^) 

10 4&i=rtV + a)"0rV-;ir<r') 

*=2^X3XA^fl*(A +rt)*x in^x — a) 
==‘2*X5Xx^a*(r+a)HA -a), and 
64(T®«*-A'®rt'’XAV+ t'a®)=*2®x fl®)x +a) 

=2®Hrt“(t - rt)(A®+ffi +A:®)Cjr+«) , 
the H C F IS 2*Xa^rt''(r+flXr--rt)— 

11 24(A"-rt')=2’X3x(A'-flXr®+rtA+a:®), and 

4 o(a* + + a*) = 2”* x 5 X (z® + az + a~^x- — at +a-) , 

the H C F IS 2®x(r®+az + t®>=8(z®+ar + a®) 

12 56CfOa® - rSa*-) = 2® x 7 X t V(z* - a*) 

=2® X 7 yz®a*(ir®+a®)(t + aXa - a), 
and 72 (z®a®+3tt'’z®+2alr) 

= 2®x 3® X a®z(t* +3a®t®+ 2a*) 
=2®X3®xa’z(i®+2a®Xf®+a®J , 
theH C F IS 2®xa®z(t®+a®)=8n®z(AS+a®) 

13 3o{a®+ 4a^ + 3i®)=2 X 3 X 5 x (a+ ^/a+ 3^), 
and 4a(«®+«^-6^")=2X3X7x(a-2i)(a+3^) , 

the H C F IS 2x3 (a+3i)=6(a+3J) 
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14 28(1® - 3,r® - lOr) = 2 ® X 7 X A:(t ® - sv - 10) 

' =2®X7xr(jr+2Xv-5), 

and S2fr*-a.r‘’+i5.i®)=2®x 13X i®(r®-8i + 15) 
=2®XI3X^®(a-3)(^-5) , 
the H C F IS 2®x i(r-5)=4r(j:-5) 

15 i8t^®=t^(t®+3.ij'- 18;'®) 

= x^ylx - SJ'Xa + 6j'). 

and ioi®j'®+24xy =r)S(^®+ iorj+24J -) 

= r)<®{jr+4j')(i +6/) , 
the H C F isrj(i+^’) 

16 rt*v®- 4 a"r'‘— I 2 a®t®=fl'’t-®(fl® — 4 ^*:- I 2 .r®) 

= + 2 r)(fl — 6 a ), 

and rt6i®+8fl*i® + i2rt®r^=fl®r®(a®+8ffA + i2t®J 
=rt®A-(fl® + 8<ir+ 17X-) 

=a®r2(rt + 2AX«+6v) , 

the H C F IS a-xHa-\-2a) 

17 4.i-®+i2ir®+9t = '«(+r®+i2.t+9)=r(xr + 3)®, 

and 4^®-zt - I2 = 2(2 a-®— r-6)=2(2A®-4.r+3,r-6) 

= 2{2rLi -2) + 3(1-2;) 

= 2(r-2)(2t +3) , 

the H C F IS zr+3 

18 a“ — ab — 2b-=a^ — 2ab-{-ab~2b^ 

= (^a-2b)-\rb{a-2b) 

={ft— 2 b)[a-\-b), 

and rt® — e?b — ^ab^ + 4^® = a\a— b) — 4^*(rt — b) 

=(«-^)(«®- 4 ^") 

= (rt - b%a + 2b){a-2b) , 
the H C F IS {a— 2b) 

19 r® + 3.r-io=(t + 5)(t-2;, 

and i4j; + 24= t"— 2A®+r®-2A - I2.t +24 

= rS(t-2)+i(t'-2)- I2(t— 2) 
=(r-2Xr2+j:-i2)=(A:-2XA + 4)(i-3) » 
the H C F IS 1 — 2 
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20 54(r*+ 8fl®)=2 x 3®x (.t +’2fl)(a®-2oi +4rt®), 

«ind go(t'’-K7rtr’+ i6rt®r+ I2rt") 

= 2 X 3® 5 X (jr® + 2<7r^ + Srtt ® + iOff®r + 6rt®r + 1 2rt®)- 
= 2X3®x S xfi'Ci +2n)+5«i(r + 2ff)+6a®(i + 2 a)} 
=2 X 3®x s x(j. + 2«)(r®+5ftj:+6fl®) 

= 2 X 3-* X 5 X (r + 2flXi + 2 a)(x + $a) , 
the H C F IS 2X3®(t-f2«)=/8(i + 2rt) 

21 (n® - = (rt - i )(«3 + + ^ )=, 

a*-b*= (rt® + ^ )(n - d), 

and 3rt^+2a®^- Srt®i®=n®(3o®+2rti- 5^8) 

= rt*f 3a® + 5rti - ^ad - $6-) 

= a®{fl(3fl + 5(5) - i(sa + ^b)} 

=/?8(3fl+5^)(/i-3), 

the H C F IS (a - b) 

22 (2r - 3)®(rs + r - 2) =(2^ - 3 )®(a + 2)(t - 1 ), 

4 t®-i — i 8=4r®+8 r- 9 t~i 8 
=4;i(r+2)-9(jr + 2) 

= (i + 2 ){ 4 j,- 9 ), 

ind 2a^-23.T-54=2i® + 4r-27t-S4 

= 2r(a +2)-27(^+2) 

= (^ + 2)(^^-27) , 
the H C F IS (t +2) 

23 8 ( 27 rtSi + 03^4^= 2''a®(5(27rt3 + b'') 

= 23rt3(5(3a + (5X9«® - 3«<^ + <5), 

1 2(6rt*i® - ^aW - 3a®(5'‘ j = 2® x 3 x a®^®( 6 rt 3 - Tab ~ 3^ ®) 

= 2® X 3 X a®^®(6a® + 2rtd - t^ab - 3^®) 

. = 2® X 3 X rtV;®{2«(3rt + ^) - 3^ (3rt + b)) 

(=2® X 3 X a®(5S(3rt + ^)(2rt _ 3(5), 

and 4o(3rt®(5®+ i3a®<5!+4«,5<) 

~ 2® X 5 X ab\ia^ + 1 3«(5 + 4(5®) 

=2® X J X abK 3fl® + 1 2fl(5 + rti + 4^3^ 

= 2® X 5 X a^®{3(i(a + 4^) 4. 4. 

= 2® X 5-x «*®(a + 4^)(3a + ^ 

the H C F IS 2Sx<*^(3rt + ^)=4a^(3^4.^) 
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24 :«r*- l3t* + 36=(^®-4)(i.^-9) 

=(t + 2XA-2)(j:+3)(a-3), 

32®+ r3r®+8i - i2=3^®+9id‘+4rtr®+i2*'-4;t:- 12 

= + 3) + + 3) - 4(1^ + 3) 

=(x+ 3 )( 3 JrS+ 4 x- 4 ) 

= (•^ + 3X3^® + - 2:^ - 4) 

■=-{x+i){yc(x+ 7 )- 2 {v+ 2 )} 
=( 2 :+ 3 )(f^+ 2 ){ 3 ®-- 2 )i 
and 4r®+ i7A®+9r— 18 

=4a:* + 8t®+9jr®+i8.r-gir- 18 
= 4;c®Ca: + 2)-Vgx{x + 2) - 9^ r + 2) 

= (t +2X4.r®+9.i:-9) 

=^(i + 2)(4i:*4 i2i:-3;r-9) 

= (r + 2){4r(:r + 3) - 3 (a + 3)} 
=6i:+2Xr+3X42^-3) . 
the H C F IS C*'+2)(r + 3)=r® + 5r+6 


Exercise 50 

l 2 A®+S 2 :- 3 '\ 2 t®+ 3 a:®- 32 A + i5/A- 1 

) 2 X^Jryc^- 3 x \ 

- 2jr® - 29A + 1 5 

- zr*— SA +3 

- I3|-24y+ 12 



the required H C F =2x— l 

B The above process may, for convenience, be put in the 
manner shown below — 


2x®+3A®-32r+ 15 
-(2A®4 -Sa— 3)jr 
- 2A:®-2gEr+i5 
-(2A®+5Ar-3 )xf-i) 
- 12|-24jr+I2 


2X- I 
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2x=+5^-3 
-( 2 . 1 -Qr 
6 a- 3 
-(2t-03 

the icquircd H C r=»2.i — i] 

2 3.r*4. i6.t - i2\3i*'+4t*-28.i + i6/x -4 

/ 3 .t 2 + i6.x* - 12.1 y 

- 12.1*- 16.1 4 16 
64.1 +48 

~ -3 2 

3 a - 2 ^ 3 *®+ > 6 i - 12/ 1 +6 
/Sr® -2i [ 

iai-12 

tRi - 12 

the required H C F *=>31—2 

[^V B The iboic process mny, for coincnience, be pul in the 
manner shown below — 


3j*+4j*— 2ai + j6 
-( 31® 4-16.1 — I2).r 

— 12a*— 16,1 4- 16 
-(3r*-H6r- i2)xf-4 ) 
i CMai - 32 
3 * -2 

3i®4-i6r— 12 
-(3r-2).i 

tSr— 12 
-(3v~2).6 

the required H C F =31 -2] 

2 a:^ 4 - 3 rtx*- 45 rt 24 - icon* 
-(2r*-3gA-20ff*) \ 

C)ax--2^ah - 100a'' 

— (2.r*- •\ax — 20ff*l ia 

— 8«* | — 1 — 4o<t'‘ 

■2*4-5rr 

,2.i®-3rtA-2on* 

-(2.1 4-5g)t 

— 8<ir — 20 a* 

the required H C F ={2i.4-5rt) 
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4 1st expression = r(3r3+7r^- 14^-24) , 

2nd e\pression=2l®(3jir®— 5r— 12) 

Now to find r, the H C/ F of 

3*'*+ 7f®- 141 -24 and 3.1*- 5,1-1 

3;r'' + 7i®-i4jr-24 

- »g)-y 

12A-*-2r-24 

- (3-y^-5y- 1^)4 
6 |i8a +24 

3^+4 


315-5.1-12 

-( 3 A+ 4 iLr 

— gr— 12 

-( 3 ^+ 4 )(- 3 ) 

Thus 1 = 31+4 

the required H C F =r(3i:+4) 


5 iia^—2a + 2 

— (3«'’ + 20fl:5 4. 23a — 10) 2 
-5irt'*-49rt + 22 
^ a ' + 2oa5 + 23rt - 10 

17 

5irt5 + 34oaS + 39iffl- 170 
-(- 5 ia-‘- 49 fl + 22X-q) 

29 ia 5 + 4 i 3 a_ 170 

17 

4947^5 + 702 la - 2890 

5 ia 5 - 49 a + 22 )x(- 97 -) 
756 |2268g — 756 
3 «- • 

— 5i«®— 49«+22 
-(3A-i)x(-i7a) 

— 66tJ + 22 
-(3rt- 1)X ( - 22)_ 


the required H C F=3«-i 



EXERCISE 50 


17 


6 4a5+i2fl'i — 7fl3- — 


1 2a" + ^bePb—ziab^— gob' 

— ( 6 a®— 25 a- 3 + 32 a 3 -— I 2 ^®)x 2 
b\^ 6 a^-‘Ssab-- 66 b^ 
86a®-85ai-66^® 

6a® — 25a®3 + yiab-— 1 2^® 

43 

2580*— io75a®A + 13760^®— 516^-* 

-( 86 a®- 85 a^- 66 ^®) 3 g 

— 2bl — S2Qa®3-^ 1 574a^®— 5 i6y 

4 loa® — 787a^ + 2 58^® 

43 

17630a®— 3384103+ 1 1094^® 

— (86a® — 8503 — 663 ®) 205 

- b 2 o 83 |- 1641603+246243® 

20 —33 

86 a*- 8503 - 663 ® 

- (20-33) 43g 
4403 — 663 ® 

-(20-33)22 3 

the required H C F =20-33 

7 3 ®^=+ 5 r®+ 5 r +2 

2 

6r®+ iQr®+ loi +4 

-( 2 r®+ 5 r®+ 3 y+ 3)3 

- 5 l-y=- 5 -r -5 

x-+r-^i 

2 .T=+ 5 x®+ 5 .r +3 

-(T®+.ra-i),zr 

3 *-+ 33^+3 

-(r®+:r + i )3 

the required H C F =r®+-r + i 

4 ^- 7 ^!)'-^ 7 ->U-- 3 t>'® 

3 

12 X^- 21 X^ +210^®- gjr® 
-( 3 x^- 7 xh + 7 xy-- 4 }^) 4 

7 ;' l 7 T®j- 7 ^J-+ 7 .y“ 
r®-o;;'+y® 


6 



174 


KEV TO ALGEBRA. MADE EAS\, VOL I 


3a3 - 7T®>' ■^^vy^ - 4;>-" 
-jx^-xy+y^) 3 x 

- 4 x*y+ 4 x.y-- 4 y'' 

-{x^-xy+y^x(.- 4 y) 

the required H C F 


9 1st e\pression =;r(6r®+7V'+s.t + 2J , 

2nd expression =2r*(2t®-9tS-4A - 5) 

Now to find r, the H C F of 

6r''+7j:®+5r+2 and 2.i'*-9i® — 41 — S 
6r®+74:*+Sr +2 
-(2 a=*- 9 i*- 4V-5)3 
i7l 34*^+t7A + i7 

2.t® + l + 1 

2x^~gx^- 4x^S 

-(2x^+r+i)x 

- lor*- 5r-5 
-(23r^4-t + t)f-s) 

Thus a=zr®+T+l 

the required H C h =r(2i-+t + i) 


10 3.1^+ ioi®+7;r*+4r+ 1 

2 

6r*+ 20 t®+ I4 a*+8.i:+ 2 
-i.2x^+3x'^-7x-3)3x 

iia*+ 35 ^’+i 7J^+2 

_2 

2 zr* + 7or3 + 34:r + 4 

-(2f”+ -jx^- 7A-3)ll 

37 l37^^-mv+37 

j:^+3r+i 


zrS+3:r^-7r-3 

-ix^+ 3 x+i) 2 x 

- 3 x^- 9 x -3 

- (r^ + 33^+T)x(-3) 


the required H C F=r^ + 3A + i 
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i 3 A‘'+ 9 r®+ 9 t +2 

4 

1 zr * + 5 2,1 ’ + S&r- + 36*: + S 

-( 4 .r=>+ 133 ^^- 8 r- 3 ) 3 a 

i 3 .r®+ 6 or*+ 4 S''^ +8 
4 

SZi® + J40i^+l8or +32 
»3 

7i |7U“+284rt 4-71 
:r’*+4r+i 

/}:»:*+ 1312-81-3 

-fi 2 . 4 - 4 t +1)^ 

-31*- i2r-3 
-(r 2 + 4 .r+i)x(- 3 ) 

ihe requited H C F =12+41 + 1 

9flx2+ x"' 

j 4 

84rt2 + 68fl*ir + 36 <ti:2 + 4*'2 
-(I2ft2+iirt^r+ 6ffr2+ ,12)7 
— 51 1- ga-vr- bax^—'^x^ 

3rt2 + 2rt.r + r* 

I2a2+ 1 ifl‘’ir + 6rtr2+i'* 

~( 30^+ 2ar + i2)4« 

3a‘’r+2rti:2+T'' 

— (3<t2 + 2fft ■\-x'^)x 

the required H C F = 3^2+ zat + 

fisa® + 54 rt*r + 22ar2+ 31:2 

_7 

455 “® + 378 o 2 jr + 1 54 i «:2 4. 2 1;^ 3 
-( 35 “'*+ 3 »g-t+ I 3 “i°+ 2.1 2 ) 13 

- 5y| - 2Srtlr- j^ax^- 512 

5a2 + 301 + r® 

35 ^ 2 + 3 1 aTr + j 3ar* +Zr2 

— ( 5 ““+ lax +x*) 7 a 

~ Foa2:c+ 6aar2+zi2 

-( 5 a 2 + 3ai x^)‘ix 


the required H C F =5a2 + 3ai +;ir» 
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9ir®- 25«r®+ 2oa^x-¥ 4fl® 

IQ 

gictfS -250fft-2+2ooa®t +400® 

— ( 7Qr’'- gax^+ 6a®) 13 

- iga \-i 2 ‘^ax^+ 57a®tr-'^8a® ■ 

7x- — sai + 2fl® 

70t® — 9flr®+ 1 irt®j' + 6«® 

-(7y®-3ay + 2/<®) loi 

2iax^ - ga^r -i 6a® 

the required H C F =71"’ — 3aa' + 2a® 

Ssr® - 361;®+ 25.1 + 6 

JJ 

i275i®-540A®+375r+9o 
-( 75^^- 35^^ +4) 17 
ii lSSO’® - ^3X+22 
50:® - 3r +2 

75-v®-35®^“+24t+4 
-(Sjr®- 33. +2)152: 
loir®-6r + 4 
-(5v®-Sv + 2)2 
the required H C F=5 t®-33: + 2 

493:®“49r®+53: + 3 

5 

2453.® - 2453:® + 25.1: + 1 5 

- (35-^^-34^’'+3^ + -)7 - 

-7ir®+43:+i 
35i®-343:® + 33: + 2 ' 

-( — 7r^+4x+ 1 ) (- 5^) 

- 143:®+ 83 +2 
- (-7r® + 4y+i)2 

the lequired H C F=— 7r®+43:+i 
I St expression =x®(63®+ 2 1 n3r® + 3oar® + 24a®) , 

2nd expression = 23®(23:* + 03:® + 7a®i:®+5a®3 +120*) 

23:* + a3®+7rt®3:® + 5o'’r+ I2a* 

J 

63* + 301®+ 2ia®r®+ 150^1 + 360* 

— ( 6t:® + 2 103:® + 3oa®i: + 24a® j-r 
— 1803:®— go^®— 90*3" +360* 
-(63.®+2io3:®+3oa®t' + 24fl®)x (-30 ) 

2 7a®[ 54a®r*+ 810^3:+ 1080* 

23:® + 3oi +40® 
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63:* + 2 1 at ® + 30n’r + 240' 

-{ 2 x^+:iax-i-Aa^) y 

I 2 flr’+i 8 a*i + 24rt^ 

•*(23*+3lft + 4 ^*) 

the required H C F «=T®(2T*+3at +4®®) 

18 1st expression = 2 X 2 x(rt* + 8fl’+ i8fl'+ 1 ia+2) , 
2nd expression = 2 x 3(fl* ga + 23n‘’+l3fl+2) 
/z*+9a® + 23fl’ + i3fl+2 
-(<i*-f8a*4-i8t?^ + 110 + 2)1 
o| n"+ 5«* + 2a 
ft®+ 50+2 

a* + 8a + 180-+ 1 10+2 
-(a*+5o +2)a^ 

3rt®+i6rt^ +llfl + 2 

- ( /i^+ rja + 2)30 
+50 +2 

-( a- +5« +2) 

the reqd H C F =2{a'+5a + 2) 

19 6r*+2it’ + 33—6 

-(2X* -193:-+ 313:- 6) 3 

3121.1** + 57 ^ — 603 + 12 
73:®+193®-20t+ 4 
23:*-l9r*+2ir-6 

7 

1 43:* - 1 33rS + 1 47 r - 42 
-( 73:°+ 193:-- 2ctr+ 4)2t 

-383:=* -933-= +1393-42 

_7 

- 2663:*' -6513:=+ 973ar - 294 
-( 7-y®+ 193:*- 2Qr+ 4 )x(- 38) 
7i| 7i3:-+2i3r— 142 
x°+ 33:- 2 

73:®+ 193®— 2Qr+4 

-( 3:®+ 3r - 2) 73: 

- 2 rS- 63 : + 4 
-( 3:®+3r-2 )x(- 2 ) 

, the reqd H C F =x^+ 3 x —2 
12 



1 ^ 5 , KEY TO AEGEBRA MaDE EASY, VOL i 

20 ist expression=6(2.r'‘— s.T' + 2it +15) , 

2nd e\pression=5(3a.'‘— 51^+29^— 15) 

- 15 + 2911 -5r3 + 3.i^ 

-(l5 + 2^^ -Sx" -r2i-^)x(-J ) 

Sx | 50 ;c^ 5 t-- 5 r=* + 5 -^^ 

10 - t-r' + i"* 

■' i 5 + 2lir- Si= + 2,t^ 

2 

30+421 — lor" + +i'* 
-(io-r-i-+i'')3 

45 i:- 7 t=- 3 *->+ 4 .r^ 

2 

901 - i4i’-6t'' + 8i* 

-(io~ 1 - r-^+ t^)9A 

XT* 

5 - 3 ^ +r- 

lo— t — r*+t® 

-( 5 -y +t*)2 

S-r-S-i'+i" 

-(5 - 3 -^ ^ 

tbe required H C F = 5-3,r+t- 

21 1st e\pression=9(2i-^+ 131!*+ i8t®+8t + 1) , ' 
2nd e\pression = i2r*+68i'' + 72.a®+ io8i +20 

I2a*+68i''+72i'‘+ io8t + 20 
-(ar^ +I3t^+i8r^+8a + r)x6 
-- 2| — ioi:'»-36i- + 6oi + 1 4 
51.®+ 181® -301 -7 

2i^+i3.r®+i8t® + 8r+i 

i : 

i6i* + 65.i®+90i® + 40i + 5 
-( 5 A®+ i8r®— 3 or- 7 )Z‘i 

29 r»+i 50 t + 5 +r + 5 

20 

29or®+ 1 50or®+ 5401 + 50 
-(53:®+i&t®-30r-7) 58 
456 | 456 r® + 2280^+456 
i®+ 5 i + i 


'1 
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Sj:S + i8r2-30t-7 
-(^« + 5-r+l)SA 
- 7 r^- 

-(^H 5 jr+i)x(- 7 ) 

the requiied H C F =i:®+5t + i 

22 ;t:® - 5r®+ 6a, + 12 

-(x*-&i^-24r -32)a 

8 r 3 + 191^+381 + 12 

jr*-8r2— 24,ar-32 

_8 

8^:^-64^3-192^-256 

-(8a3 + 19^:3+ 381 + 12) x 

- I9t:3- io 2 r 3 - 204a: -256 

8 

— I52i'’-8i6i 3— 1632^:— 2048 
-(8Y3+i9;t:a4.38y4.r2)(— 19) 

-455 I -455'>^^-9»ot-i 82o 

ir3+ 22+4 

8r3+i9r3+384. + i2 
-(a:3+2r + 4)8,a 
3a:3 + 6r+ 12 
-CT3+2a.+4)3 

the reqd H C F =i:3+2a: + 4 

23 r® ~J^x^ +45;i +75 

-(a-* + 5a:3 + 3-«:’‘-i4 J: -t 4 o)v 

- 5 .i:*- 7 a. 3 + 14:1:^4-85^: -t-75 

-(r*4-5:>:3 ^ -40)x(-_„ 

i8r3 4-29^34-151 — 125 
-r* 4- 5 13 4- 3 1®-- 1 4 V - 40 
18 

1 8r^ 4- qor® 4- 54^® — 252 r — 720 
-(182:34-29x34- ig,y -i2s)r 

+ 39^^ - 1 27X — 720 

'”10982:3 4- 7022:® - 2286a: - 12960 

-(18734- 291:34- 15^-I2S)6I 

-1067 | -io672:»- 32oix-t;^ag 
■3^*+ 3^4- 5 “ 
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I&t:® + 2gur'®+ 15a:- I2S 
3 ^ + 5 ) 18 

125 

-(■r 3 + 3 r + s)x(- 25 ) 
the required H C F =;!:* + 3^ + 5 

24 1st e\pressioii=2X2x(t®— 2 a:'’a®+ 7 A.®a® - 63 ra*+ 6 a®) , 
2nd expression=2 X3Xir®+4j:®a — 4ra®+i6o*) 
r® — zj:Sa^+7:r®rt® — 6Aa® + 6a® 

— (jr* + — 4x0^ + 1 6a*) t 

— 4;r*a +11 — 22xa^ + 6a® 

-- { x^ +4a:^a— 2A®a^ — 4Aa®+ i6a^ ) X (—4a) 
a"! 1 6r®a®+ 3r®a® - 38ra ® + 700® 
i6:r® +3r®a - 38;ira® +7oa® 

ar® + 4ar®a — 2ar*a® — 4jra® + 1 6a* 

16 

1 6ar* + 64^:®a - 32ar*a-* - 64a:a® + 256a* 
-(i6a:®4-3a®a— 38aa®+7oa®)ar 

6ir®a+6r®a-- i34jra®+2S6a* 

16 

976a:®a + 96a®ar® — 21 44ara® + 4096a* 
-(i 6 a:® 4 - 3 r®a — 38a:a®+70a®) 6i a 
- 87a® -87jr"a®+ i74a:a®- 17 4a* 

X* — 2aa + 2a® 

1 6x® + 3r®a — sSra’ + 70a® 

— (r®— 2xa+2a®) i6r 

35x®a — 7cwa® + 70a® 

- (x® — 2xa+2a®) 35a 
the reqd H C F =2(x®-2xa+2a®) 

25 6 r®+ 4 a.ty+ 5 x^*+ 4 x^® +^18 

3 

i8x®+12X*;'+I5x^®+12x^® +24J'® 

-(9x*+ i8x®;'- i3t®j>®- 38XJ'®- i2j>*) 2x 

48x^ + 4 ix®_7'® + 88 j:®^® + 24XJ'* +2^ 

— (qx* 4 - 1 Sx^ — 1 3x®>'* — 38x_y® — 1 27'*) x ( - 2) ') 
xy I 66x*y + 5x®y® + 62x®j>® — 52xj’* 

66x* +5x^' +62x7’®— 52J'® 
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9r^- iSLr^'- 38^^*- I2y* 

Jj 

t lyr* - 234 J.-®j’ - 1 Ggx^- - 494.t>’-'* - 1 sC>y* 

-( 66 x^ 4 - 5J-j’+62rj-- 52^“) 3;’ 

1 1 7r* - 4311 "j* - 1 - 68ar)-'' 

22 

25742:^ -9504;r’j -4048^*^*- 14960^'® 

- (66.r^+ S.r^y+6zxj'^— $2j ^)39-r 

-3233^; I - 9699 ^!>- 6466 rV»-i 29323 rj >2 

y.-+2^y+4)- 
66r* + Sx-j + 62X;} - — $2y* 

-( 3r-+2ry+4)-)22x 

- sg-r®^' - 2Cwn~' - 52; “ 
-(3x^+2xy-i-4y^x(- isy) 
the required H C F =3.1*+ 2 y +4)'* 

26 4x^+ttx* +81 

-(2t^ ~1TX^ - 9)^ 

1 1 |llx* +222r-‘ +99 

X* + 2jr® 4- 9 

2x6 

-( X* + 2X ^ -f 9 ) 2 A 

- 1 |- 4 ^- 1 I;c^-| 8 t -9 
4 jr 3 +iir-+i 8 r +9 
X* + 2T* +9 

4 . 

AX* + &c« +36 

-_( 4 £^±jj[x» 4 -i 82 : 4 - 9 )jr 

- 113 : 3 - lor^-gr +36 

4 

- 44 ^»- 4 ar»- 363 +i 44 
- (43:34-ii3:34-iar4- 9)x(- n) 

8i| 8i.r34- 1623: 4 - 2<^ 
r* 4 - 2r+ 3 

4^ 4 - 113 :* 4- 1 83: 4 - 9 
-ix^Ar 23: 4 - 2)33: 

3 ^* 4 - 6 r 4-9 
-tr* 4 - 23: 4 -.:t)t 

the required H C F =r;rS4'Zr4-3 
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27 1st expression = 5aCi 20* + 2fl® - 9n® + Qfl— lo) , 
2nd expression= 2(160*+ 52a®— 100®— 610+ 15) 

i 6 o*+S 2 a®- ioo®- 6 io+I 5 

_3 

480* + 1 560® - 300® — 1 830 +45 

-(l20^ + 20®-90® + 9fl— 10)* 

1480®+ 60*— 2190 + 85 
I20*+20®— 90® + 90— 10 

37 

4440 * + 74a® - 333 «® + 333 « - 37 ° 
-(i48o®+6fl®— 2190+85) 30 

2 | 560®+ 3240®+ 780 -370 
280®+ 1620*’+ 390- 185 

37 

10360®+ 59940®+ 14430-6845 

-(i48o®+6o®-2i9o+85)7 
1 488 159520®+ 29760 -7440 
40®+ 20- 5 

148o®+6o®- 2190+85 

-( 4 o®+ 2 o- 5 ) 37 o 

-680* -340 +85 
-(4o®+2o-5)x(- 17) 

the required H C F =40® +20 -5 

28 yc'’~ 3 x* — i&x^+x^+ 2 x +5 

- (■a:®+ 20:* — Sar®— 7r + 3)3 0- 

— 6;i® — 3jr* — 3jr®+ 22or® — 7t + 3 

-(x^+ 2 x* - 5 :r®- 7 Jr + 3)x(-6 ) 

9;i — 3;c® — 8r® - 49*: + 2 1 

x ^+ 2 x * —52:® — 7^+3 

? 

9*:®+ 18*:* —45:1:®— 63*-+ 27 

-(gy* — 32:®-8a-®— 49r+2i)*: 

2 ij:*+ 8r®+ 4A* — 84A + 27 
_3 

63*:* + 24or®+ I2r®-252j:+8i 
-(92:* — 33:® -8*:® -491: +21) 7 
452:® + 680:® + 9 i;c - 66 
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9.1 * — — 84.’ — 49^ + 2 1 

J " 

45.t<- 15.1''— 40t*— 2454 + 105 

-(45t^+68r"+9i4 — 66) i 

- 834''- 131s*- 1794 + 105 

23 I 

- iS26i-'*-2882x--3938r+23io 
-(45r-+68t-+9n-66)x(-3S ) 

- 25 u i -25tt3-5024=-753 -^ 

4*+24+3 

45i**+68r-+9it —66 
- (i-+2.r + 3MS-f 
— 224- -44 4'- 66 
-(4^+24 +3)xf- 22) 
the required H C F =4®+zr + 3 

Exercise 51. 

1 Let ^s=4^-3r*-4t +12, 
ind 5=4*— 74S + i6r— 12 , 

^ + 5 = 21*- 1042+124 =24(4-*-51 +6) 

and A - 5=+42-204 + 24=4(4:*- 54 +6) , 
the required H C F =4*- 54+6 

2 Let 24:''- 174:+ 12, 

and 5=44*— zt*- 34.424-4H:— 12 , 

A +5=4r'— 34424-24r 

= Z4(Z4'-I74 + I2), 
and 2.4 - 5=24:*^ I74-+ 12 , 

the required H C F =24*— 174:+ 12 

3 Let i4-44«+i3;r*+i9i4+4, 

and 5=24:*+545+54-4 , 

^ +54=64®'+ iar*+244 = 6r(i 2+34:'+ 4), 

and vJ-25=34:34.9r+i2=3(r®+34.+4) , ' 

the required H C F =4:2+34+4 
Let 

and 5 = 64! -5-4:®- 543 + 144 + 7 , 


4 
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B-A = 6x*— iot:®+ I4A 
=2x(y.^- 5x^+7) , 
the required H C F =3A®-5r®+7 

5 Let — ii;i:®+i6r°— 22a + 8, 

and 5=6a:^— ilA®-8Lar®+222:-8 , 

^ + ^=124:* — 22.r3+82:® = 2;t:®(6ir®- il4: + 4), 
and ^-5=244:2_44t + i6=4(6;i:2_ii4: + 4) , 
the required H C F=6rS-ii4:+4 

6 Let ^=24:* + i94r®+20t®— 3I4: + 8, 
and 5=2r< + 74r3-64-r® + 62t 4-6 , 

^ - iS = 1 24;® - 4 - 844:® - 934: + 24 

= 3(44:® -f 28 r® - 3 1 r - 4 - 8) 

Again let C=44®-4-28'r®— 3ir+8 , 

^-C=2t^ -4-151:3-84.® 

=4:*(24®-4-iS4r-8) 

Let C'=2x®+i54r-8 , 

C+C’=44r®-f30r2- 164: 

= 24r(24:®-4-I54:-8) , 
the required H C F =24:* -4- 154 -8 

7 Let 34:^-7x3-274® -6r+ 2, 
and 5 -34:* -134:’* -404 3-94: -4- 3 , 
A-B^6x^+ 1343+34:— I = C (suppose), 

and 3'4-2 j 5=34:« + 54:3 -x»=i:®( 34:®+54 :-i) 

Let (7 = 34:® + 54:— I , 

C— C'=6i:®+ lor® -24: = 24:{3r® + Sx— i) , 
the required H C F =34:3+54:-! 

8 Let ^ = 54:* — 1 84:3 -74:* +124: +3, 
and ^ = 5 x«-234:3 - 943+ !64:+4 , 

.<4 -.5=5x3 + 24:3 — 44- I = C (suppose), 
and 4.4 — 35=5 x*- 3 x 3— T3=r3(5x3— 3x- !) 

Let £7=5x3- 3x—! , 

C-C = 5x3 _ 24:8 _ 2;^ _ j j ^ 

the required H C F = 5x3 - 34-1 
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9 Lct/J = 2.i*-5.i*-i7'®-2.t+2) 

and 5=6ii«+a3.t<+34-'''+2 «'®“ 2 -' -= » 

^ + i?s= 6 t®+ 25 .t‘'+ 29 .i*+ 4 t®- 4 ’ 
=:«(6r^4-2S.t“ + 29t®+4.t - 4) 

^Iso let 6H + 2S.i'‘+294"+4t — 4>=C , 

2>i-C«=iai*+ i5.r'‘-5i®“Sv*(2;tr- + 3i - 1) 

Let 2r-+3.t - 1 , 

C— 45 ^= 6 .t*+ 25 t“+ 2 » i'— 8i 

=a(6j“+25.i®+21a — 8) 

Again let C'^«=6t®+25t5+2ii -8 , 

C^-S£''"'<iT''4-9i®-5J -JiCa-a'+j-t -l) , 
the required H C F •»2ar®+5.r+i 


10 Let ^=6 j:*+9i<- i 3 .t*- 4 J®+ 9 r- 3 , 
and j?=gr®+ f2t*- iSLt*- 5j*+i2r-4 , 

3^ - 25 = 31:^ - 3.r ® - 2,r* + 3.1 - 1 = C (suppose), 
- 3^=61^ - 4jr*+ 22 2.t®(3i®- 2* + 1) 

Also let 3.1 ''-zr+ 1 « C , 

C+C' — 3l^-2T* + t >=t(3A®-22 + 1 ) , 
the required H C F =3r®-2r + i 

11 Let ji=x®-r’ + 8, and 5=t'’-t®+4 , 

A — B^ -r®+x®+4>-C (suppose), 
and 25 — ^or®+r®— 2;i®"»t'®(r'’+x— 2) 

Let ^*=4®+! —2 , 

C+C'=i*+r+2«»^' (suppose), 

^' + C' = T®+T®+2.r=x(t®+t +2) , 
the required H C F=i*+a+2 

12 Let ./4=-3 t 6+ I39A--44, 
and 5=39*®+ I3gx<-l6 , 

5 - \iA = 1391* - 1807%®+ 556 

= i 39 (f*- 13.TS + 4) 

Let C=r»-i3r®+4 , 

5 + 4 C= 39 t®+ 143X*- 5Zf‘ 
-i 3 T®( 3 x®+iir®- 4 ) 
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Also let A'=sx^+iix^— 4 , 

C+ A'=x*+3v^—‘2x^ 

=x\x^ + ^ — 12) 

’LGtx^+3x-2-B' , 

A'-2B' = 3x^+gx^-6x 
=2x(x^+3x-2) , 
the requited H C F =r^ + 3x-2 

Exercise 52. 

1 2X^+7V^- 5t:-4 
— (■y^ + 8:r^+ III -20) 2 
- 9 | - 9 jr^- 27 jr + 36 

x^+ 3t-4 
A® + 8ar®+ iij: — 20 
-(x^ + 3 x- 4 )^ 

15X — 20 

-(x^+ 3^-4) 5 
zr® + 1 9jr’® + 49r + 20 
-(x^+3x-4)2x 

l3^®+57^ +20 
-(r®+3y-4) 13 
i8| i83r + 72 
;r + 4 

2 Let ^ ^2r*+3x®+8bir®+ 15A - 10, 
and ^ = 2 ji:*-5j:’+ 12x^-251 + 10 , 

A + B‘^ 4 X*- 2 X^ + 20 X^- lOX 

= 2it2jr®- r®+ icw- 5), 
and A — B=8x^ — 4 x^+ 4 qx— 2 o 
= 4 ( 2 t:®-x®+ioi*:-S) , 
the H C F of y4 and ^= 2 jj:®— 1 :®+ lor — 5 
2 x* - 5 ;c® + lar®— 2 or + 8 

— (2y® - jT® + lOA — 5)0: 

-4;r®- 15^+8 
-(2A®-^®4-Ic^y-5)k(-2) 
-Sa®+5A-2 


i® + 3Jt:-4 
-(4rT4)j: 

-A-4 

-(■r+4)x(-l) 
the reqd H C F ‘=x + 4 
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2X^~ X^+IQX — S 

-(-2T*+5jr-2)x(-r) -i^x- 1 

^=+8r-5 4^- 

-(-2A:-+5J:-2)x(-2) -_(2£ 

9I 183--9 

2X-I 

the reqd H C F=zr — i 
Let ^=2r*+5x" — i6i®— ior + 24, 

and jB=2:r*+ 5r® — iQr-+ 5 ^~ 12 , 
A-B^- 6 x^-iSx +36= -3(2^®+ 
and^-^2i7=&H + i5r=-36i2=3i=(2;c=-^5r-i2) , 

theH C F of^ and 5=2ar® + 5:«:- 12 

2 x * + 7 x ^-- i9r--i4j: + 30 

-(2a:^+5r-i2) .r- 

7.x^—7x- — 14^-1-30 2.tS+ 

-(arM-sr— -(zr — 


_ 2*2-1- 5.r-2 
-( 23 r-i)x(-*r) 
4r-2 
-(2*:- 1)2 


- 12*2-2*4-30 
-(2*2+5 j:-i2 )x(-6 ) 
14 I 28*— 42 


2*2 4 - jr- 12 
-(2*-3)jr 
8*— 12 
-(ar- 3)4 


the required H C F =2*— 3 
Let ^ = 2jr* — 4*2 — 69*2 _ 2r - 3 5, 
and ^=2*1 — 6*2— 553^2— 3r — 28 , 

A - B =- zx ^- 14*24- Y— 7, 
and 55-4^=2**- 14*24-3.2-7* 

=*(2*2-14*24-3-7) , 

the H C F of yi and -5=2*’- 1 4*2 3; _ 7 

2*14- 1 8*2 4- 41*2 4- 9* -*-20 2*2— 14*24-*— 7 

-(2*’-i4*24-*-7).ar -(2*24-1).* 

4 I 32*2 -f 40*2 4- 16*- -t- 20 —14*2—7 

8*24- 10*24-4*-!- 5 -(2*2-1- l)x(- 7) 

-(2*2- 14*24-3:- 7) 4 
33 I 66*24-33 
2*14-1 

the required H C F =2*24-1 

Let .4 = 3a24-28fl’^-l- 52a5®- 48^®, 
and .ff=3a®4-4a2^_28ai24-i63’ , 


5 
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A — B = + %oab^ — 64^'* 

= 8^>(3 <i^ + loab — ^b\ 
and ^ + 35=i2rt®+4oa2^-32fl^2 

'= 4 fl( 3 a®+iOrt^— 8 ^-) , 

the H C F of ^ and 5=3«®+ ion^-83® 


3 a®+ ioaS^- 44 «i-+ 24 ^'' 

- (3g^ + iQg^ - 8^3) a 

- lib - 1 -ltab-+i^lp 
3a -ib 

the required H C F =3ff-2^ 


3 fl-+ loa^— 8 ^® 

-(3a -2^) a 
i 2 a^- 8 ^® 
-(3a -2^) 4^ 


6 Let ^=6a* — 37 a'^+ 57 ai'' — 2 oi®, 

and jff =3a®— 8a®^ — 3t®^'*+6o3® , 

2 B-A= 2 ia*b ~ I I9a^“+ 140^'* 

‘= 7 b( 2 a-— i 7 ab + 2 ob^), 
and 3 y 4 + i 9 = 2 ia''-ii 9 aS^+i 4 oais 
= 7 a( 3 a^— I 7 ab + 20 b^) , 
the H C F of -4 and i?!= 3 a®- i 7 a^T 20 ^* 


6a®+ 53®^ - 343^®+ 15^® 

• (3a® - 1 7ab + 20^®) 2a 

39 a®^- 74 ai®+i 5 J'* 

-(3a®- 173^ + 20^®) 13^ 
49 ^®| 1473^® -245^ 

3a- si 

the required H C F =33-5^ 


33®-i73i+20i* 

-{yt-lb)a 

-123i+20i* 

-( 3 g- 5 ^)x(- 4 ^) 


7 Let ^ = 3;r«+ii3:®-32r®-44t+8o, 

and iff=3r*-;r®-52;r®+i24;r-8o , 

A +5“6r*+ ioj:®-84j-® + 8Qr 
= arCjr® + s^r® - 42;r + 40), 
and A -^-iix®+2Qr®-i68r+i6o 
“4(3''^®+S-®^*-4z^+40} , 
the H C F of yj and ^=3;r®+5i®-42A +40 

= C (suppose) 

Let C=3.r«+2tS-83rS-5(M+20o , 
C- 5 C'= 3 r*- i 3 ;r®- io 83 r*+i 6 our 
=x(3x^- 13^3- io8;i:+ 160) 

=x D (suppose) , 
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C - D~iZx^ + 66lX - 120 

»6(3tr*+nA-2o), 
and 4C -/? •-9i'‘+33T*— 601 

ihe H C F o{ A, /i and C 
=3.1*+ III -20 

3i H 2 a:' - 201 - - Sa + 32 

-(3r-+HA -2o)-t » 

+32 

-(3a-+iia— 2o)x( — 3 t) 

33ar*~68Af+32 
-(31*+ lit -«2 q) 1 1 
- 6 3!- 1894 +25 2 

the required H C F«=3.i-4 


3.r-+iii -20 
-(yc-A) ^ 
I 5 a .~20 

-(Sv~ 4)5 


S Let ^*=6a*-28a*+i7jr5+54.t*-39a-i8, 

ind ^>-6A:S+Sr*~79A:®-36ir*+io5.r+36 , 

ff-A «'-36r*-96r’--9or*+i44a + 54 
=6{6u-’- i6.r«- 15.1:®+ 241 +9), 
and 2/^+^«=i&a®— 48 r*— 45t'’+72j.*+27r 
=> 3 .r( 6 r‘— i(ir®- I5r®+24j +9) , 
the H C F o( A &, i6r® — i 5^:* +24^+9 

= C (suppose) 

Let also C’=(jx^A-iAv*-S3x'^-57Ji^+66ir+24t 

and /?=2A-«-2A‘<-3ir®+sia:3+4zr-72 , 

SOT'* + 40a®— igor®— Cot + 240 
= io(zrH4A:''- i9r®-Cir+24)=io E (suppose) , 
C-£=6r^+l2.r*-57t®- jSr®+72A: 

= 3t(2x^ + 4.T"-- 1 9Lr=- (xr + 24) , 
the H C r of Cand D 

= 2a-*+4a:»- i 9 x-- 6 x + '>A’^D' (suppose) , 

3 ^' ~ C''=28.r'— 4 Zr®— 42 a :+63 
== 7 ^ 4 A:®-CA:®-(xr+ 9 ) 

=7 E' (suppose) , 
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C' — =6 r* - 201® - 9r®+ 3or 
=A(6t® — 20t®— 9^+ 30) 

= i G (suppose) , 

3^' - 2G = 22^:® - 33 = 1 1 (2A ® - 3), 
and 10 ^' — 3G=22jr®— 33r=iir(ii® — 3) , 
the required H C F=2r®-3 

Exercise 53 

1 Jst e\pression = rt®x 
2nd „ =axi- , 

the required L C hi =a^x 3 ^=a- 6 ^ 

2 1st e\pression = /7®x 

2nd „ =a®x 3 xf , 

the required L C M =a"'<fi-xc=a'^ 3 -c 

3 1st evpression — 2x3x1:® xj’*, 

2nd „ =»2 xsxj:xj'® , 

the required L C M =2X 3X 5 x r®x_j’*e=30i^'* 

4 1st expression = 2® x /«® x w®, 

2nd „ =2®x7xw/*xw®x^ , 

the required L C M =2®x 7 x ;«*x ?;®x/=28wi*/;®/ 

5 1st expression = 2® X A® xj-^Xi-, 

2nd „ =2®X3XrSxj’®Xf:® , 

the required L C M = 2 ®X 3 X r®x_j'Sxs®,=24a:®;'®s® 

6 1st expression=2®x«®x^Xf, 

2nd „ = 2 X 5 X a X ^® X r, 

3rd „ =2X7Xax^xr®, 

the reqd L C M =2® x 5 x 7 x#*® x 3 ® x c® 

= i4oa®^®c® 

'If 

7 1 st expression = 2® X a® x^®xc, 

2nd „ =2®x3xax^®xc®, 

3rd „ =2 ®x5X/i®xi5xc® , 

the reqd L C M.=2®x3X5xa®x^®xf®=i2oa®i®c® 
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8 1st e\pression=2 x 3 x xy, 

2nd „ =3®xi®x>'Sxr, 

3rd „ =2®X3Xfl2xt x;''’, 

4th „ = 3 X 5 X a X r X 

the reqd L C =3®x2®x5xt® x j'® x c® x 

= i8aiyxr®rt® 

9 1st e\piession — <i 3 (rt® — ^®)=rti(rt+^X«— ^), 

2nd „ =fl®i®(rt+^), 

the reqd L C M «= a^^tt + b'j/ia — b)~ a^b\e ^ — ^®) 


10 1st e\pression = 2®x(t — j')®, 

2nd „ = 2 X 3 x(t-j<)(i+j'), 

3rd „ =2 ®x(j:+j')® . 

the reqd L C M =2®X3x(2:-j')®(i+J')‘=24{r®-j'®)® 

I > 

11 1st expression =(t -3)(;«r- I ), 

2nd „ =(r_2)U_3), 

the reqd L C M =(i - i)(i -2)(t-3) 


12 

13 

14 


15 


ist expression =<a®+2CTi - 3t®)=a(ff+32:)(a- r), 

2nd ^ ■„ —a\a^+ar- 6 x’) =«®(rt+ 3 T)(«- r) , ' 

the reqd L C M ^a^a-r^a-zx^a+sx) 

> 

1st expression =a®(a-2Xa+ 2), 

8 )=( 7 ®(rt+ 4 ){(z— 2 ) , 

the reqd L C M =a®{a- 2 Xa+ 2 X«+ 4) 

1st expression = 2® X a® k X®, 

2nd „ =2Xrx(if-«XT + a), 

3 rd „ =2X3xa®xrfr + B)(2:®-fla: + «®), 

the required L C M 

=2® X 3 X n® X t® X (i - nXr + fl)(r® - a,r+a2j 
= 1 2a^x\x - flXi + fl)(r 2 - ax + w®) 

1st expression= 2 ®x 3 x’( 4 : + 5)(-i -2), 

2 nd „ = 2 *x(r+ 6 )(i:- 2 ) , 

the reqd UC M = 2 *x 3 xU + 6 X:i: + 5Xr-2) 

=48(a +6Xr+5)(j:-2) 
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16 1 st expression =(:r+ 5 X:r— 3 ), 

2nd „ =(a: + sK^+ 4 ), 

3rd „ ={x+ 7 ){x-z), 

thereqd L C M =(v+ 7 Xa + 5 )C»^+ 4 )(^- 3 ) 

17 1st expression=3a-(4a®— 93-)=3fl-(2a+3^)(2a— 3i), 

2nd „ =( 2 fl+ 3 ^X«-^)i 

3rd „ ={2a-3#)(a+^) , 

thereqd L C M =3fl®f2fl+3^)(2fl-3^X<z+^)(®— 

= 3 a'’f 4 <*® — 9 i®)(a- — 3 ®) 

18 1st expression =( 2 a+ 33 )( 4 fl®— 6 fl 3 + 93 ®), 

2nd „ =(2a— 33 X 4 «®+ 6 ®^+ 9 ^®)i 

3rd „ =i63*+72fl®3®+8t3'* — 360*3® 

=( 4 fl*+ 93 *)*- 6 ff 3 )* 
=(4a*+6fl3+93*)(4o*— 6a3+93*) , 
the reqd L C M 

= (2a + 33x2a - 33 X 4 fl® + 6 a 3 + 93*) 

(4a®— 6a3+93*) 

=(8a*+ 2733x8a® -273*) 

19 1 st expression=2x*(4r3— 25y*)==2X*{2x+5yX22r“S>')i 

2nd „ =33^(+r®+8j3'-5y*)-3r{2r+5;'X2x-j')t 

3rd „ =4(4x^-i^J'+5y^)=4{2x-sy)(2x-_y) , 

thereqd L C M =3X4XA:*(2r+5yX2^-SyX2*’— J') 
= I2r*(4r®— 25^*)(2A —y) 

20 1 st expression=( 2 x— 3 a^, 

2nd „ =(3r+aX2r-3a), 

3rd „ =(3r-aK23^-3®) . 

thereqd L.C M =(2r— 3a)*(3r+aX3a:— a) 

=(2r — 3 a)H 9 x^ - a*) 

21 1 st e\pression=zt*+ 6 r+ 9 , 

2nd „ =2r*(2o:*— 6r+9), 

3rd „ =4x*+36x-+Si-36x^ 

=(2x*+9)*-(6r)* 

= (2a:*+6Lr+9X2r®— 6r+9) , 
thereqd L C M =2;r(2^*+6r+9X2orS— 6r + 9) 

= 2r(4a*+8i) 
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22 ist expression =(3fl-i)’, 

2nd „ =2(3rt=+5.7i-2J^)=2(3«-^X«+2-^). 

3rd „ = 3 ( 3 ^ 7 »- 7 flt+=-i’)= 3 ( 3 «-'‘)(«- 2 -')- 

thcreqd L C M =2X3(3a-r)*(fl+2rX«-2-') 

=6(3rt- 

23 1st e\presston = (2.ir-3(2.i)*+3(2a-)-i«=(2i-l)^ 

2 nd „ =(2.r-i)(4.i5-i)»(2.i-i)*(2t + l), 

3rd „ =(2.1 - i)(t +3) , 

thcreqd L C M =(2 1 — iy{2r + iXf +3) 

-(2.1 -i)’( 4 -»®- 1X^ + 3) 

24 1st expression = (T- 4 jX^- 2 J)f 

2nd „ -a>X’^- 4 ))» 

3rd „ =f:r- 3 iyt+ 5 v) , 

thcreqd L C M ==(r- 2 jX» - 3 L>'Xi^- 4 >X^+S)') 

25 1st expression =(ai — I )(3.t + 1), 

2nd „ =(3.1 +1/1+2), 

3rd „ =(2r-iyx+2), 

thcreqd L C M ={2t — i)f3.r+iXx+2) 

26 1st expression =(i +2.1 )®—(4rV 

=(i+2.x+4i5){i+zi -+i®), 

2nd , =(l +2.i)(i -81=) 

=(i+2.r)(i-2i)(i+zr++r=) , 
thcreqd L C M =(i-4i%Xl+2.r+4i')(l+zr-4.r-) 

27 ist expression=(9.i"-i)(i2-3)=(3.i + i)(3.r-i)(iS~3), 

2nd „ =(gj:=- i)( 3 .t»- i)=( 3 .i + iXS-i - iXS-i®- 1 ), 

3rd „ =( 9 ''-iX 3 -i^'+ 0 =( 3 ^+iX 3 -’-iX 3 ^®+i), 

4th „ , 

the reqd L C M =fr®— 3)®(9Lr‘— i)(9jr®- 1) 

Exercise 54 

1 3^’+i+r® + l3A-8 

~( 3 r°+ 2j:-— lTjr+4) 

12 I 12A-+24J:-I2 
X^ + 2X —I 


*3 
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3 r®+ 2 r--llj:J -4 
— ( zr— i) 3.r 
— 4r* — £tr— 4 
-(T--2r-i)x(-4) 
Thus the H C F =x-+2jr— i 
The L. C AI 




( 3 r‘J-i 4 x=-*-i 3 ar- 8 ) 


=(Sf-4/5^'4-i4a^®+ 13^-Sj 
=9r* J-30ir— I/jt- — 76tr J-32 


2 


6 ur=-*- r7jr5-«-9Lt_a 
-(6x»-7jr--27jr-8) 

12 I 2jjr- — sfer— 12 
2r--»- 3^-1 
6 x-~ 7 x- — 2 Jx -^8 
-(2x--»-3r-i)3r 
— i6r*— 24.r-r8 
-(2x--t-3r-i)x(-8) 
Thus the H C F=2j:-+3.r— i 
The L C M 


— /x^— Vjx 8 , 


dr*— i7^"-^9.r — 4) 


2x--^yc~i 

=(32 -8y6r®-r i 7 r=+ 9 r'- 4 ) 
= i 8 j 4 — 3ir— I09r-— 84x4-32 


3 I 2 x=— 4 x* — 25x-f 12 

-(i 2 r~— 2 hx-— 7 r— i 2 j 
8 x| 243 ~ — 32X 

S-r -4 

I2x=-28r-— 7 x— 12 

-f3x - 4 ) 4 ^- 

— I 2 X= — 7 X — 12 
-(3X -J.X-+X) 

— gx-^i2 

-(3X--4K-3) 
Thus the H C F =3r— 4 
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The L C M ~ + 7l . t ig ( i xr'* - 4^:^ - 2 Sx + J 2) 

3-^-4 

= (4x- - 4.1 - 3)( I - 4.f ® - 2 5 1 + 1 2) 

s=48r®— 643:*— i2or®+ i6Qr®+27jr — 36 

4 Let .4=9r®- i2.t®- 15A +20, 

and ^=15^:’'+ i2T'2-25ar-20 , 

yi + 5 = 24rS-4or=&i(3A=-S)=8r C (suppose) , 

A + 4C=gx^-iSx=3x{sx^-S) 

Thus, the K C F of .<4 and S= 3 x-~S 

TheL C M ^ 9 ^^- »5^t^<^ (isY3+i2A^-253r-2o) 
3x^-5 

=(31 -4)(i5rS+i2t2-25r -20) 

= 4Sr*-24,ir®- i23a.®+4or + 8o 

5 Let >4=4.r®- lor"- i8j: + 45> 

and 5=6r®+8.r^-*27r-36 , 

2B-sA= 46tr* - 207 = 23(2.r® - 9), 
and B-^C= 6 x''- 27 r—^( 2 x--^) 

Thus, the H C F of and B=2x^-g 

TheL C M 45 (6^3+823- 27 V- 36) 

= (2A -5X6a®+8A®-27i-36) 

= l 2 x*~ i4j:®-94r® + 63.r+i8o 

6 Let A=4x*+i\x^+7v^+SJx+4, 

and jB=€ir*+7ji:*+4x®+5r + 2 , 

25 - .<4 = 8 r* + tor* + - r 

=:i (8r3 + I oi2 + j. — I ) = r C (suppose) , 
5+2C=6r* + 23i:®+24x-+7A 

=j:(6r''+23a:’+24A + 7)=r Z? (suppose) , 

7 C+ Z?= 621:® + 93rS 4- 31 r 

=3r2:(2r2+3.f+i)=:3ijr C'(suppose) , 

C+C' = 82.®+ I2r®4-43:=4jr(24:®+3j:+ i) 

Thus, the H C F of yl and 5=ar®+32:+i 
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2 X -+ 3 X +1 3- / 

=( 2 A - - 1 +4)(6r* + 7jr®+4a-+ Sr + 2 ) 

= 1 2jr^ + 82 ®+ 25*^ + 34r®-^ 1 5r^+ i8r + 1 8 


7 Lct^=8r^-6r‘'-8.r-+9r— 6, 

and jB=i6r^ — I2r®+20i-— 9X+6 , 

A +5=242^*— i8rs+ 122® 

=6r®(4r®-3r+2)=6r® C (suppose) , 
^ + 3 C= 8r* - dr® + 42 ® = 2A^42r® - 3r + 2) 


Thus, the H C F of yi and 5 = 4r®-3r + 2 
TheL C M 

4 r-- 3 r + 2 

=(22:®— 3)(i6r^- I2r®+20i® — 92 +6) 
=32r®-242“’-8r*+ i8r=-48j:®J-272- «8 


8 Let w4»=42^ + 82®+2ir®+i8r+27, 
and 5=32^+62^+172:*+ 161+24 , 
45—3^4 = 52:®+ ior+ 15 

= 5f2®+22+3)=5 C(suppose) , 
5 - 8C= 32* + 62® + 92®= 3r®(2 ® + 2r + 3) 


Thus, the H C F of and B 
= 2 ® + 22-^3 
The L C M 

^4A* + a2®+li2l+.ar+27^ i ,+ ,6, + ,4) 

2 ® + 22 + 3 

= (42® + 9)(3®^* + 62®+ 1 72® + 1 6r + 24) 

= I22® + 242“ + 952*+Il8r® + 2492®+I44A+2l6 


9 We ha\e /=-S' or 2y'=A/, 

and //+/=2+^ , 

/j®+/®=(//+/jS- 3 MA+/) 

=(2+;')®-3^<2+j') 

= 2 ®+_J-®. 
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Exercise 55 


^ 6 ;r®+r — 2 

-{3x^-iox~8 )2 
7| 2i.r+ 14 
3^+2 

ye-- iox~8 
-(yi+2)j, 

— J2.V-8 
-(3^+2)(-4) 

Thus, the L C M of the ist and 3rd expressions 

3*+2 

=(jr— 4 )(&ir*+r— 2 ) = 6 t®- 23 t®-dt + 8 


6r''-23t'^-6;r + 8 
2 

l 2 ar=- 46 s:S--l 2 Ar+i 6 44:2-201+9 

- (44r2-2ar+9)34. -(zy- 1) 24: 

144:2-391 + 16 -i&r+9 

J -(2y-i)x(-9) 

28r*— 784 +32 
-(+r2-20ir+9) 7 

3I| 624:-3i 
Zy- I 


Thereqd L C M 23r2-6r + 8) 

= (24: - 9X6 4® - 234 2 _ 6i + 8) 

= 12X*- IOOt 2 + 19SyS 4.70-1 _ 72 


2 6r2-7y_3 

- (3^2_23jt:-8)2 

13 1394:+ r3 


34:2-23^-8 

-(3y+i)-4 

-244:-8 


1 


Thus, the L C M of the ist two expressions 

^ ^~8(6y2,7„3) 


(34:+l)x(-8) 


=i(y-8X6y2_7;e--3) 

“6'^-55«®+S3-f+Z4 
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ett:=- 55 rS+ 53 a :+24 

-(zr=- 1 ir + 12).33. 


2r--iu.+i2 

-( 2 X- 3 )^ 


-8r+i2 

-(2a:-3)x(-4) 


— 22;r*+i7r+24 

ii.r+i2)x(-ii) 

— 52 I -104A + 156 
ir -3 

The reqd L C M 

=r 2^'- 1 (&rs- 55r® + 53.1 + 24) 

2 ar -3 

« (r - 4)f6r3 — 5 5r* 532. + 24) 

=6r*— 79^^+2731* — i88.r- 96 
3 i22.--irr+2 6ir®-i9r+io 

-( 6 r-- 193- + 10 ) 2 -(3r-2)2r 

9 1 27r-i8 
3 a :-2 

Thus, the L C M of the ist t%\o evpressions 


-i 5 r+io 
-( 3 r~ 2 )x(- s) 


dr*- 193 : 4 - 10 


(l 2 X*-IIX+ 2 ) 


3r-2 

=(Z 3 - sXiax*- iTa:+ 2 ) 
= 24r® — 823:* + 59 r — 10 
243:®- 823*+ 593 - 10 
-(8r*+ior-3) 33: 


— I I2r*+68r— 10 
-(83*+ tor— 5)x(> 


14) 


8r*+iar-3 
-(43-1)23: 
izr— 3 

-(43-1)3 


52 I 2083—52 

+r-i 

The required L C M 

83 :*+lQr— 3, , o 

= — -— — 243:*- 8233+593 -10) 
43—1 

=(23 + 3)(2+3:®-823:*+593 - 10) 
=4834-92,33— 1283:*+ 1573. —30 


4 Let j4=4r*+b3S-73:*-6x+3, 
and ,ff=2r*+434+r*+6r— 3 , 

,4 + ,5 =6r* + lar® — dr* 

=dr7r*+2r- i)=d* C (suppose) , 

,ff-3C=2r*+43r-2r*=2r*fr*+23 - 1) 
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Thus, the H C F of and i7=7*+2.i - 1 , 
and the L C M ofthcisl two e\pressions 

- I 

» (2.7 - + 3X4^ ^ + 8-^''- 7» ■ - Gar + 3) 

= 84'’+ 167^-27^4 m*- 15.7*- 187 +9 

8L7®+i6,r'- 2j*+ 12^:“'- 15.7*- i8.r+9 

-(87*4 4.7=- 27 -- 37 - 3 )-r- 

12a® ■TiS-t'*- 12a’- ih.r49 


24T® 430i‘*-247--3Cir4 18 

-( 87<4 A - i ''- 27^- 37 -3) 37 

- 12.7^4367*- l57®-27i 4 18 
2 

- 24 .r* 472 T*- 3 at*- 547:436 

&x*+ 4r'- Sr-3)f-3 ) 

3I 84 7-° - 367 ^ - 63.7 4 37 
28.r’- I2r*-2t7 49 

87^4 4r‘'— 27*-3a -3 

J 

567'428.r*- 2ir-2l 

-( eRr’— 127-- 21 a 49)2 x 

527*4 2&r* - 397-- 2 1 

_7 

3647^4 1967-- 2737 - 147 
-( 287®-- 127"- 21749)13 
88 |352r3-264 

47®- 3 

287 -''- 127 ® — 2 It 49 

-( -3)7.7: 

- 127* 49 

-( 47^ -3 )x(- 3) 

The reqd L C M 

= ,67 ®- 2r«4 127 '- 157®- i8r49) 

=(2r®47 4 iX8r®4 167®-27:<4 i2r®- 157®- i8ir49) 

= 167® 4 407*4207° 4 387:® -207:* -397®- 157:®— 93:49 
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Miscellaneous Exercise (2). 
I. 

1 See Art I, Chap V Page 45 
Since -4=- I- I- I- I, 

(-4)x(-8)=-(-8)-(-8)-(-8;-(-8) 
=8 + 8 + 8 + 8 =* 32 


2 (z) yHx — 2s) —y^xs +y(x!:^—x^ - 2r®) + (x^s —xz^) 

(zz) (xy^- v^y)+z(x^—xy^—2y^)+z'*xy—z^x+2y) 


3 


=P’‘+3P 


4 AT® -j<® =x*(x -y) + t^(ji ~y) +x^yKx -y)+xy^(x - y) 

+y*(x~y) , 

s = r *+ xh > + x ^ y ^ + rr’ + 

x~y 


5 The given expression 

’=’{(a+d+c)-^-ia-d+c)}{(a+6+c)~(a~6+c)} 
+\lia+6 — c) +{i + c— a)} 

{{a+d-c)-{b+c~a)} 

— (2a + 2c) 2^ + 26i2a -2c)= 4^{( a + f ) H- (« - e)) 

=46 2a=3ab 

Again 8a^=8a^ = 8x(-4)x(-4) = i28 


6 [,a-d+c-hi)(a+6+c-(i) 

={{a-i-c)—(d—zi)}{(a+c)+(6 — ef)}=(^a+c)“—{6 — tf)^ 

7 4.r2+i2j:j'+gy*-8r- i2^'=(2j:+3y)S-4(2r + 3j') 

=(2r + 3^0(22: + 3 J- 4) 

8 Let ^ =2t*- i2r®+ 192:^— 6r+9, 
and 5=41:®- t&r®+i9r— 3 , 

^+35=2r*-3sr®+5ir 

=2r(aj:3-35;r+Si)=Ar CCsuppose) , 
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2C-5=i8Lt:3-89ar+io5=Z> (suppose), 
and i75+C=7Qa:®-3o6ir® + 28&.r 

= 2;i:(35:f®-iS3t + i44)=2A E (suppose) , 
35Z>- 18^= -36ir+ 1083 

= -36i(r-3)= -361 F (suppose) , 

Z> + ss/^’ = 1 8;r® - 54-*^ = 1 8r(t - 3) 

The reqd H C F =r— 3 


II 

1 See Art 3 (11) Ch V, Page 49 

2 r^+2r^+3a:^+2.r^+i 
;r^-2;»:^ + I 
x+2x^+^ *+2U:-+;p 

- zr ® - 4;r ‘ - 6 r - - 4 1 ^ - 2;r® 

4 4 4 4 

r-*4-2a:-+3r^4-zr®4-l 

r -zr^ +i 

3 Putting m for acArbd and n for ad—bc^ the 
left-hand expression 

= (wa + «j' f + {my — nxf 

•» ;«®r® + li^y^ + imxny + + w®r® - imynx 

= ;«®r® + -l- w-i® 

= 7«Sv;r® -t-j'®) + ?iHx- +y^) 

={m^+n^^x-+y^) 

= (rt*ir® + b^tP + 2acbd+ a®rf® + bh^ - zacbdtyP -h f) 
= {a®(t® -I- rf ) -h 4®(c® + rf®)}(;r* -»-;/*) 

= (a® + i*)( c® + rf*)(r® + j’®) 

4 ■r®- 2 ;r-H=(;r- i)s , the required cube 

= {(A:-i)®}3=(r_i)B 

1 ^ 6r®-(- r5r^ — 20ia:®+ 15;!:®— dr-hi 


^ - 
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5 ;r- i\r®-;^r^+rjc--crr"+j%r- I Quotient =-t* - - 1 Jr® 

/r®--x* +(<7— l^r® — i)r 

— — l) + er®-yr*+/x— ! 

/cr- » 

X- I 

r- t 

6 0 ) fli — < 7 r— /J— ^ ^ — 

(Ji; i3(7r-4rt*-9.®-=#*-<4/i*'»- 13/If +9^’} 

=- r - (3fl ■*• 3f (A 3<* + 3*^ /^ - 

-3‘'^ 

7 1st- cxprcss!On«=zx - i6— 15X— 30 

«=2'x*--fi)-'15fX-3^ 

«2lr-2>V4.2.r-»-4)- i;fr- 2 ) 

«=Cx- 2 X 2 **+ 4 ^+ 8 - IS) 
=ifr-2/i'*-4r-7). 

2nd expression =x^- 1 5x®-»-3Sx- 13 

«®x* — 1 St® •*'44 ■*■ 2St — $0 
-U'- IlKi* — 4 )'*- 2 S^- 3 ) 

= lx — 2>T®— 3,''®~ 1 1 r — 23-38) 
='(x-3}x^->-2t®- iit->-6), 
the reqd H C F.=x — 2 

8 1 st expression «= x%r— f’'i-*-rt'xT 

3nd expression=r*-/rx-f 

^•jcix—ay+f^x-a} 

={r-rtyx-»-A) 

the reqd L. C M 

*= (x •*■ A/*x — «'{ i* •*■ «) 

= {r® -r (p — a)x - <r^ J(x* -f n) 

=a'*-*-(A — a)x'' •*•(« — rtS)r* •*• (cA — rt®^r — u*A 
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MISCELL \NE0US EXERCISE ( 2 ) 

III. 

=C8)=-3 S8 = SJ2-J20=392 

2 The given expiession 

= (70- - 2{3(« 70 + {3(« + ^)}® 

={7^-3(« + ''')}■' 

=■{78-3(89-69)}'' 

= (56 - 3 20)- = f -4)* = 1 6 

3 The dividend = t '■(_}' - c) +j'^s -f cir — z'y 

=x\y-z)+yc(y'^-s-)-x{^^—z^) 

~{y'-')W +J'^U ' + ") - tC y -^ys + s®)} 

= ( J' - 0{^‘' + t®J' + 1 - r-iy +s)- riy + r)® 

+ rys+yc{y+s)} 

=( y-z){xHx +j'+ r) -a(j'+ r)(:r+j'+r) 

+3'£(:i:+y+c)} 

“(y-OCt +y+tr)(^^-xy-vs+ye), 
and the divisor® 

=^( 3 ' - r) + ( y + - ff) = 0 ' - OU +y + s) t 
, the quotient =;i®— 13’- Ar+yr 

4 4fl~3 + l6a®+64a* 

=(40- 0+{(4a)®- i}+{(4o)®-i} 

=(40— I ){t "I- (40+ i)+(i6a®+4<*+ 0} 

=(4a- iXi6fl®+8a+3) 

5 (l+ar+A®X— (i — 

= {( I +a + r®; + ( 1 - A + 7 8)} {( I +A +A ») - ( I -;i: + rSj j 

~(2 + zr^) 2A =4,1(1 +j:*) 

6 The left-hand e\piession 



+ an)^ 

+ «X" + ^2® + ^3® + 

+o»= 

/'•T 

==7«2-2 J J+(/7i3+ffa= + a83 + 

+ <7r®) 

-4- ^^ 2 “ ”1" ^8® “i* 

+ «r®) 

“ar+aE2® + ar32+ 

+ ar® 



KEY TO ALGEBRA. MADE EASY, VOL I 


7 The 1 st expression 

= (v®-i)(rS-/i:+y), 

the 2nd expression 

—{x^-x^)—{qr'^-qic)+ipx^-p) 
=[x^-l){x‘-qx-\rp) , 
the reqd H C F i 

8 1st expression=;»r'-7t:®+ioiar + 6v- 13 

= jr(r- 2 XY- 5 ) + 6 (a:- 2 ; 

= (A- 2 )(ji:S-Sjr + 6 ) 

= {.i-^i.x-7){x-2,), 

2nd expression = r( 3 xr®- i4;r+ i6) 

= r(3j:*-6a:-8r- 16) 

= r(34:-8KY-2) , 
the reqd L C M 

= t(A - 2)(r - 2) (a - z){yc - 8) 
=arCaS-7AS.4 i6A-l2)(3a-8) 

= 3Ji®-29i:*+ 104a®- l64a:®+96r 


IV 


1 a^-2a®i^ + 4a^A"*-8ad+i6a-^ *-32^^ 

3 - A 

a- + 2b'^ 

a3 _ 2a^ + ^a-b ' - 8fl-^ + 1 bab^^ — 320- 

+ 2a^i^ - 4a® + 8rt-i — l6a^ * + 32a-i^* - 64^- 

-64^= 

2 (?) 3 a^<r+(^®+f®) , 

(??) eP(b-c) — a[b'^-<?)+{bH-bc^ , 

(???) o*(^— c)-o(^* — c<)+(^*c- 

4 

3 (r + a)(i + ^)( V + e) = {^ 2 +(« + + aJ}(a: + f) 

= x'^-\-{fl.->rb-\rC)x^Ar{ab-\rac^rbc)x-{-abc 
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Hence (t- 7X1 +8)(i - 12) 

=a‘+(-7+8-I2)a2+{(-7 8) + (-7X-12) 

+ S(- i2)}t + 7 (- 8 X-' 12) 

= %'- iir2-68r+672 , 

the co-ef!icients of x- and x are respectively — ii and —68 

4 The left-hand e\pression 

-1- c/f)+(ac+M)}{(al> + cd) ~{ac-k-bd)} 

= {ab -^cd)^— bd )* 

= a^'^^ -1- 2abcd+ c-dr - (rtV + 2abcd^ b^dT-) 

5 The given expression 

= {a-b-Cf = \{qJtt +j)-f> + 

6 The dividend=a'’+(2d)®-f(3c)®— 3 fl (2(>} (3c) 

= (fl + 2 ^ + 3 C){fl« + ( 2 ^)* -f ( 3 C )2 - 02 ^- rt.3t 

-zb 3C} 

—(a + 2b+ 3 fX«'+ 4 ^® +9c--2ab- ^nc- 6 bc) , 
the reqd quoticnt=a+2^-f3f 

7 The Highest Common Factor of two 01 more algebraical 
expressions is that Common factor which is resolvable into the 
greatest number of elementarj factors 

1st expression =2 2 3 3 _i2^»c", 

2nd expression =2 2 2 ^aj'-a^b*, 

3rd expression =2 22235 Y^a'b-c , 
the reqd H C F =2 2 3 fl‘’=i2aS 

8 1st expression =(;ir-y)(r-fj'), 

2nd expression=(r— j'){t — 

3rd e\pression»=fa:-j'Xr2+a-j'+>>^) , 
the reqd L C M 

= {x- -y^){x ® - j'S) =:r6 - x^y^ - +yi 
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V. 

1 The given expression 

=( 7 «)®+ 2 ( 7 «X 9 ^)+( 95 )® 

=r 7 rt+ 95 ; 2=(322 - 333)®=(- ii)-=i2i 

2 The left-hand expression 

= j2 — 2 flJ -i- fl® -1- — 2 i ® — 2JC + c® -I- 

=4^®-2J^rt-^^-^r)+frt®-^- +i:®) 

=4J®— 2J 2J-+a®+^®+f® 

=4J® - 4J® -f (a® + c® J = -h i® -h f® 

3 Putting r for 5rt-7f and y for 8f-3rt, we gRtx+y= 2 a+c , 
the gn en expression becomes 

= t®+j’® + 3(r4-j');y =ft + 

= 8fl® + r 2a®^ + 6flc® -1- c' 

a* — p* 

= a*+ a^b* -t- rt*^- + b* 

5 (i; The gi\en expression =6tt^i® — 6<^r® + a®j: — fl®r® 

=6fl';c®(rt -j:)+fl®i(« - x) 

=(6ji^i:®-l-fl®jr)(ff — r) 

= <j:®;r( 6 < 7 r + 1 X« 

(?/) The giien expression =a^i^®+A®r+j'®::-t-xj' 

—xd^z+ \)+j(jz+r) 

=0-j + r/ri:+j') 

6 isL expression=2fl®+<i(^ — /■)— (3^" + 3^^+^^+i®) 

—iia-+a{b~c)— {b -J- cKsb+c) 
=2a'-2a[b+c)+a{2b+e)—{b+ c)[2b -f c) 
=2a(a — b—c)+(26 + c){a-b-c) 
={a-b—c){2a + 2b + c), 

2nd expression = 2a® — a(5b—gc) — 4(3^® — 2bc— t®} 

= 2a® - 0(5# - gc) - 4(d - cXsb + c) 
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= 2 / 1 = “ ia{b - c) + a{,^b +c)-i^(b- 0 ( 3 ^ + 0 
= 2rt(rt - 4^ + 40 + ( 3 ^ + - 4<> + 40 

= ( 2 rt + 3 ^ + O(«“ 4 <^ + 40 > 
thereqd H C F = 2 a+ 3 /' + '' 

7 See Art 3 (coij Chap X Page 135 

8 1 st expression = 6 1''- 91^-21®+ 5^-3 

= 3.1 3(2.1 - 3) - (2 ^ - 3 )(i - 0 

= ( 2 t - 3 K 3 -'‘^' “ ■^+ 0 * 

2nd expression = gA** - 6 r 3 - 3r3+ 5.1-2 

= 3 A 3 ( 3 .r- 2)- ( 3 A - 2Xt - 1) 

= (3.1 -2X31“-’^+*) • 

theieqd L C M =(2i -3)(3r- 2 )f 3 r 2 - 1 + 1) 

= ( 6 r 3 - i3ar + 6 )( 3 .A 3 -t + i) 

= l 8 Ar'‘- 4 Sr 3 + 37 '®“ 19^+6 

VI 


1 The given expression 

=( 8765943 )*-( 876 S 938)3 

= (8765943 + 8765938) (8765943 - 8765938) 

= 17531881x5 = 87659405 

2 The given expression 

= ( 33)3 + 3 ( 3 «)'( 4 *> + 3 ( 3 «)( 4 ^)^ + ( 4 ^ )® 

={3a+4(i)3=(87-92)3=(-5)''=- 125 

> 

3 fl+(^+ 0 \ a^-Z(fbo +[b'^+c') Quolient=fl 3 -«(^+r) 

) a^+a'b+a^c +(,b'^+c'^-bc) 

— a’ib+c)— ^abc+{b'' + c"*) 

— aHb+c) — a(b"+c~ + 2bc) 
a[b^+c^-6c)Mb''+c^) 
a{b^+c"^-bc)+{b''+c-) 

a^-^b''+c 3 — 2 abc 

={a+b+c)[a-+ b"+ c" — u6 — ac- 6c) 

= J(« + ^ + fX 2 « 3 + 2 ^ 3 + 2C® - 2a^ - 2 rtC- 26c) 

=‘l{a+b + c){(rt 3 +6^- 2ab) + (a® + f 2 - 2«0 + (6^ + f® - 2bc)} 
= 2 (rt + ( 5 + 0 t(o - by + (f - a)® Hb- cy] 
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4 {a~ 6 )ia — c){b — c) 

= {a® - a{b + c)+dc)(b — c) 

= - c) — a( i® — c®) + ^®f - bc^ 

F= a’ib - c)+ b^c-a) + cKa - b) 

Putting a for (t +2^+32), b for {y+2Z'\ryi) and e. for 
(xr + zt + 3y) w e have 

a — b=s—2x+y, 
b-C‘=‘x— 2 y+s, 
and c—a=y — 2c+x , 
the given expression becomes 

= a®( A — c) + i®(c — fl)+ c®(a — J) +fA — cXf — n)(a — b) 
—{a - b)t,a~ c){b — c) — {b— c){a- c){a - b)—o 

5 (a®-i®-t®+rf®)®-4W-^c)“ 

= ( a® - i® - £® + rf®)® - {2a(l- 2bcf 
»=»{(fl®-i® — £® + rf®) + {2flrf— 2bc)} 

{{fl® — ^®— c®+rf®) — {2ad — zbc)} 
= {( «® + rf® + 2arf) - (^s + c® + 2^c)} 

{(a* + rf® — 3 ff<f ) — (i ® + c® — 2^£)} 
= {(a+flO=‘-W+t)*K(«- d)^-{b-cf] 
—{.a-\rd-Vb-\-c){a-¥d—h--c){a—d+b — c){,a-d—b+c) 
={a + b-\-c + dfa-b—c+d){a-^b-d~-cy,a—b-\-c—d) 

6 (1) a-~2ab+b'^-\-2a — 2b={a—b)'-\-2{a~b)={a-b)[a—b-\-2) 
(11) 6a® -ah'- ^®+ 6a - 3^ =(6a® - 3a^ + 2ai — i®)+6a— 3^ 

=( 3 a+^){ 2 a - ^)+ 3 ( 2 a - b) 
=( 2 a-^X 3 a+^+ 3 ) 

(ill) 15A®— 4a:j'-4y®+ iar+4y 

= 1 52 :® + (ixy — lorj' — 4j'® + lov + 4^ 

= 3^( 52^ + 2j) - 2^ 5* + 2y) + 2 ( sj: + 2y) 

= (5.r+2j')(S' -2;'+2) 

7 The dividend^CzA -^)®a^-{(a:+j)®a®A®-2(x+_y)ai::r®+a:®} 

= ( 2 r -yfa^ — {(j: +y)ax -or®}® 

={(2jr -y)a-+{x +y)ax - jrS}{(2r -j>)a® 

-(a'+j')aa-+a:®} , 

the required quotient=(2x->)a®+(j:+j')ar— or® 
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8 1st expression 

=(t"— + fl)(v + 3 Xa -^) 

2nd expression^ f*— {(rt+3)^r*+2ii3(ff+^)t —aVfl} 

— i*-{(fl+A)a —ahY 
= {i- + (n + - (rt + b)x + ab) 
={rS+(rt + i)A-rt/5}(t , 

theiequiredH C F =(a— n/r — i) 

=j®— t(rt+/;)+rtii 


VII 

1 2 trj’+jr+s»)=('‘^ +j'+r)®-(i®+j® + £®) 

=(Sj®-so= 64 - 50 =I 4 . 

, ^J•+;-s+rr=7 

2 Putting X for f2rt - 3i), y for jf) ind z for (^c-za), we 

get t+)'+r=o, 
and the left-hand expression 

= r* +j'® + ff* = (ji +;' + s)* - 2j»^' - 2; r - 2r r 
= -2rj'-2j'z-zcr 
= - 2(2« - zbXzb - 5c) - 2(3b - 5c) 
( 5f- 2rt) - 2(5C - 2 a)( 2 a - 3 b) 
=*- 2(3b - ^cXzb - 2a) + 2(51: - 2a) 
( 5 c - 3 ^) + 2(20 - 3^(20 - 50 

3 . The di\idend=(i+a){(a -rt)a®-<T^(r-l-ff)+^(r®-;ra+n®)} 

= (r + rt){rt®v r — rt) - abx - a^b + bx- —abv+ a^b\ 
=(r+rt)(<i’(t— rt)+Ai(r— 2fl^} , 
the quotient = I +a 

4 (i) 6*’®+r-i5=CLe®+ loi-qa - 15 

= 24 :( 3 T + 5) - 3 ( 3 .r + s) = (3r + 5X2r - 3) 

(n) 35(a^-J')*-4i(x-jO + i2 

=3S(^-r)®-2ofi-j')-2i(jr-j)+ 12 

^SU -;'){ 7 (a -y)-A}~ 3 { 7 {x-y)- 4 ) 

=( 7 a- 7 j'- 4 XS^- 5 y- 3 ) 

M 
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(in) I - 5 <K> ® + (> 1 )'* 

- \ > ' = iir®— 33.1J'-— 2nj '+63J’* 

‘=’iiT(r-3>.*)-2yS(i -3)>2) 

=(^“ 3 ^ 

' - ‘ ) 

•={jO+i +r)+Ar}(;-+r) 

Vj , ■=j<r+t)0'+'» +“) + Yr(c + r) 

=j(jr+t)(t 4 j>+r)+r£(r+j'+r)~rK 
■=(t +j +rKv- + r} + tr)- r 

6 («) {y+jfy+c]{c-^i)~{t+j-^c'^}-^ic+^r)~v)c 

=ox + 1 r+j r) r = - r) r 
{b) -iS4.j,S^.-3 = (^ + ~‘i:;-yz) + ^JZ 

=ox{i-+j 5 +r*- rj •~Ar—yr)+yi"j'Z’=yij': 

- t * 

7 The giv en cvprcssion 

«=■ (<? — b)\c^ + c{(t + b) + <i('} + (^ ■“ c) 

, {rt’ + / 3 {b + c) +bf) + (r - /»)(/'* + ^ (f + fl) + rff} 

^{c^a-b)+<i^b-c)+b’ic- rt)} 

+ {£<<lS- + - f’) + />(f’ -rt9>} 

+ {aA(<7 - b) + bc{b - 0 + ca[c - «)) 

, = (rt - b){ti - cfjf - c) + (f j - b){b - r)(f - a) 

,'\-{a-bYa~cyb-c) 

= 2(iJ - - r)(^ - f) - (ff - /»)(i - - c) 

-‘(rtr-i)(«T 0(^-0 

8 tst expression — 35.1*— 2 tx+ rar— 6 

“ 7 A( 5 t- 3 )+ 2 ( 5 i^- 3 ) 

^(5^ “ 3 X 7 '»+=). 

r ^ 

2nd expression = 401* - 24a - jr + 3 
«= 8 r( 5 A- 3 )-(sr- 3 ) 

=(&i-i)'5.'i-3) , 

req^ L C ’l^l =(I^r- 3 )( 7 r+ 2)(8i - i) 

' " ^=£( 71 + 2 X 4 oirS- 29 .t+ 3 ) 

'= 28ai ■*- 1 23r® - 37A + 6 

] I 



fcWRCisn 55 


2 ii 


VIII 




1 r?+J'-+J*=(^ ^ } +-)■- 2fr/+rr+J-r) 

=(i5)S-2(Ss)=225- 170=55 


2 PulUng r for <a+^ — 2c)» J’ for (J + f— 2«) and 

s for {c+a-2l>), we get ;r+^'+r=o, 
and the left-hand expression 

«(t +j +‘c)(x--i-y+z--xy-'xs-‘}'s) + 3 xyc 
^oy.{\’+}'-^z- -xy~ '*z-yz)-¥ycys 
s= S-rj r = 3{fl + A - 2c)(/> -i- f - 2«Xc+ a - zb) 

3 {ad— bc){ad -V be) = a^<P — b’c- 

=<i - 1 -c5 c-=(n + cX«-c) 

4 isl expression = 3^8 - 9r - ir + 6 =:j.r(a- 3) -2(ar- 3) 

=(3^“3KSa^-2). 

and expression = 2J 8 _ T—6r-}- 3 

=x{2x- i)-3(2Lr- i)=(r-3)(2x- i), 

3rd expression =» Cir’ - 3.1 — 4 r -f- 3 

*=3.r(zr-0-2(2.t-i) ^ 

. =={ 2 X-iy 3 X- 2 ) , 

the reqd L C M =(a:-3)(3a -2)(ar - 1) 

5 1st expression 

=<i8(a:“+<i8)- 2a^(r*-fn8j:^.3S(2:" + <i3j 

= (t 8 + a^)(a*— 2 ab+ b"^) 

={x + aYx^ —xa+a-j(a— by^, 

2nd expression = 2«*r» - ib’x* - sn^r* + 5a85Sjf2 4. _ ^efib^ 

=zx*(a^- b^} - sa^x^a- -b-)+ 3 n*{a^ - b^) 

' ~{a^—b’){zx^—^a^x^-{-^cd) 
•~(a-b){a+b}(i:--a*Y 2 r^- 3 a^) 

—(et—bya+b)(z+a)(x~aX 2 x^— 2 a^) , 

The reqd H C F =(r+a)(a-b) 
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6 The dividend 

={{ax + 6y)+ (ax— iy)){{ax -r dy)^ - (or + by'fytx — by) 
+(ax — byy}+{{br-ay)+{b^. +ay)){(bx -ayf 
— (br - ay)(bx + ay) + {bv + ay)®) 

= 2ax{2(a^x ® + b^y^) — (a®t ® — b-y^f^ 

+ 2bx{2{b^-x^ + a^y *) - (b^x^ - a^)} 

= 2a v(a-t ^ + sb'y^ + 2bx( b-x^ + 30^®) 

= 2x(aH^ + 3aby^ + 3®r® + sa^by^) 

= 2x{t'‘(a‘^ + b'‘)+ sabyHa + ^)} 

= 2x{a+ b){x'*{ fl® + A® — ab) + 3aby-} 

= 2x(a + b){x\a + — 3abx ® + 3aby-} 

= 2x(a + b){x\a+bP ~ 3ablx^—y^)} , 

The reqd quotient = 2x(a +b) 


7 


(b) t 3 +^=^A+iJ« 3 .t i^jr + i^ = a 3 - 3 o 

= (a®— 2)J®— 2-=a* — 4rt®+4 — 2 «= a® — 40*+ 2 


8 The left-hand expression 

= j:* + r®0'® + + 2x{x^ +yi:){y +s)+ Ax^z 
— {x* ■¥2x^yz +y*2®)+x®ljj'® +Z'+ 2ys) + 2x{x^ +yz){y + 2) 
={x- +^2)® + {;r ()' + 2)}S -h 2( X ® + ysjy + c) 

— {x* + yz +xy + rr)® 


IX 

1 The left hand expression 

= {(rt-l-i)®-2®}{(fl-^)®-t-2®^ 

= (a® - i®)® + c®{(a +bf -{a- i)®} - c* 
=*(a®- ^®)*-{-f®(4ad)-c< 
=(a®-i®)®+c®(4a^-c®) 
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2 (, + i)”.,s+5^(2) + .or»(iy 

= r«+ioi3+4ar+^+^+§ 

3 Let ^ = r®+irx'- 12 and J?=f®4-iif’+S4 I 

^-^ = iitr3-iijr+66=n(r’-ar+6)=ii C (suppose) , 
y4 + 2C=r6+2:t:S+gj ==x(x*+ 2 x”~+g)=x D (suppose) , 

2Z? - 3C= 2r* - 33:® + 4:1:* + 3^ 

= r(23r®-33:*+4;t:+3)=3. E (suppose) , 

2^- C‘=33:3-63r®+9A=33r(r2-23:+3)=33rF (suppose) , 
C‘-2F=3r®-23:*+3tr=3:(3r’-23:+3) , 
the reqd H C F =a®- 2 a + 3 

4 a(i + ^) + bc\e^{]b^ —c^)— —£^)+ b^e^( b — c) 

ja^H^ — {^) + e?bd]b — €) 

- a\b -c){b"-i-c^+2bc)+ bH\b - c) 

— c?ij) — 4 - 4 - 2^c) — abc{J >^ — 

aJjiAjb^ — c®) + 3®c®(i — c) 
flM^=-c’»)+m^-g) 
IS the Quotient 

5 1st expression = r® - 53:y + 23^' — io_y2 

=3:(t - 5;') + 2y<^x - 5y)= (r + zyf)\x - 5y), 

2nd expression— 3:^+7 ty/— 5j:y—35yS 

=-3:(r+7y)- 5J'(r+7/)=(r+7/XT- jy), 

3rd expression =3;*- 53:y - ycy + 1 5y2 

=3:(3:-y«)-ay(3:-5y)=(3:-3j')(r-sy) , 
the reqd L C M =(3:- 5[y)(3r4-2j')(i + 7_;'){r-3y) 

6 The left-hand expression 

= (3:* - 2flr + a%b -c)+ (x^ - zbx -I- ^*)(c- a) 

-I- {pc^ — 2CX -I- c®)(a — b) 

= 3 :S{(i — c) - 1 - ( c — fl) + (a — — zx\(^b —c)+ b{c— a) 

+c{a - b)}+aHb - c)-i-b^c-a)+c\a -b) 

=3:2xo-2rXo+(o-J)(rt-cX*-c)=(a-^X«-0(^-0 



KEY TO ALGEBRA MABE^ EASY, VOL I 


7 (a+^ + c)®— a® — ^ 
=(a+^)®+c®+ 3c(a + ^)(a4-^+ f)“ c® 

_= a® + i ® + 3rt^ (a + ^) + 3c(a + i ^ 

== 3(<* + c(a + ^ + £■)} 

= 3 (fl + b)^ab^ ac) + c(d + ^)}= 3 (rt + b){b + c)(a + c) 

— - ’ -i 

Putting a for y+z-x, b for ^+t-jand c for x+j'-z, 
we get a+b+c=x+y+s r \ " 

' < I < The' left-hand e\pfession 
, " ' \ =(a+i'+r')®-as_^3_c» * 

~ 3 (a+b)(b+<X^+-a) - 

‘ " I-' {(r+y-2)-l-(y-ff--A)p. 

= 3(2^)(lr)(2j»)'=24^3'- ' ' 


8 «®-fi®+c®+3flir 

-a®+(-i)®+cS'-3a(— ^)(<r) ' i - 

= (a - i + f)(fl® -f A® •+■ c® -1^ af- ac + be) 

= {. 4^78 r 2345 + 8o67Xa® + + c® + - a<r-f be) 
-(1 2345- I 2345X0®-!- d® -he®-!- a^-ac-»-^c)=o 

' I ^ > 


X 

1 The left-hand expression’ ' ' 1 

’ ={Ci 4-a®)+2«}(i’-!-f®X-{(i +'f®)-!-2r^}(l +a^) 

=(H- «®Xi '+c^ + 2a{i + <r®) - ( I + r ®)( i -J-'a®)- 2r(i -i- a®) 
^ = 2a( r + ^) - 2c( I + a®) '= 2(a + ac® - c— a^c) 

' ' =3{(a-c)-ae(a-c)}''’" 

^ =2(a-cXi-ac) 

I ) '' 

2 a^ + i^={a + b)(,a^ — a^b+a’b^ — ab^ + b*) 

= 2 {(a* -!- 2 a®i® -!- b*) — a^a® -1- ai + i®)} 
-'2[(«®+^T-7{(«+f?-«^}] " ' “ 

= 2[{(a + ^ )® - 2ai}®-V(4 - 7 )] 
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Tne div dend=«->i-^t— 

= fi-i- fi)} 

— <^)} 

=lff^r— (5^— £^)-— 

- - - - - - - 

'. the rM Jired qi.ptient 

/I 1 1^2 i i 2 Ir.E 1 i ,-5-1 

={(^~C^~C^) C^-rZS'^C'^ 


4- The grrea exp-ession 

- =2 — 522^+35^ 

- = (ff5 -s. 'ca* — 2 ff- *S— zf* — 2 «* 5 ^ — 3 !r 5 — 30 ^®) 
=(flS-^^2fffi-2«s5S+f* -3rt^^aS-_5S)V- 
=GiS-f>S}^=(aS- cr^-sar,a--Ii^) 

—(i^~- 2.^ — 2C^— 3®-?) 

j=^5— #'/a J-r>(c— i?) 2d-— 4ezr— rr- ze^} 

=(■1®— — a/d— 25 (20—5) 

5 (i) The given expressaon - - 

. =e(d*-2/j®/®-o«)-23a--{c2S-5='-6Sa®5= 

=6'a®— 5®® — 252f>,Or— f®< — 6S^i>® -, 

=Vfl=-f®/- S .5 a=-5®) -jiar.d® +f^}- ^ J®a= 

=2f fl®— f®/3fci®j-f^— 4.05) — i7o5(3(tr — f^)— iflr} 
=^>-5-®-2<^y3c=-{2r®- iT^v) 

= (30- - *102 — 3*^} = 1- — I jar — 2^). 

'll) The gi\ en evpress’on 

= 12 jr*- 2 j®- 1 )- 57 r(T®-s-"i) - 2 ir® 

= i2rr=-i5_3p^^_,^_2i:r® 

= 12(1®- ijr-9^.a~-- 1 ) - 2&rvr®- i)-2izS 

=5^a:® - I'Uwr®- 1;- 3^3 - 7r(2Cr®- 1)- sr) 

- - =U^-0-3rK3':r--0-r2:3 - - 

_ - =(i?-s---iy33^-J'-3^ '-'"“7 ~ 



2X6 


KEY TO ALGEBRA MADE EASY, VOL I 


(ill) The given e\pression 

= a6(x* + 2 ;r ® + 1 ) + (tff + l'-)x (x"+i)+ hcx^ 

=ai(r*+ l)^ + (ac+i-)ar(r®+i) + ia:® 
=ab{x--\-if+acxl^^+ i)'^b'^x{x^+ i)+^a:® 

=a{x-+ i^b{x'^ + 1) + cr) + bx{b{x^ + 1) + cr} 

={i(^*+ i) + ci:}{«fx“+i) + 3 r} 

6 Putting x{ora+b—2t, y foi c+a—2b and s for b+c-za, 

we getA-j'=3(^-c),^'— r = 3(rt-^) and s-x=3(c~-a) , 

3{(b -x)(b-i-x-2a)-+(c-a)(c-t-^i~ zbf -fria — b) 

(fl+^-2c)®} 

~zHx -y)-{-y\s-x)-^x'^(y-z) 
°i.x-y){x-s){y~z) 

= 3 (^ - c) 3 Ca - c) 3(<i - b) 
=‘ 3 ')(.f^a-b){a-ct^-c) , 
the left-hand expression==9(a— ^)(a— 

7 a®+i®+£®— 3aif 

={a + b-\rC%a^+b'^+C'—ab~ac—bc) 

= 4(a + i + c){(a - b'f +{b- c? + {c- of) 

= ^2658 -t- 2664 + 2678){(2658 - 2664)* 

-}-<2664 - 2678)® + (2678 - 2658)®} 
=J(8ooo){(-6)*+(- 14)® ■t-(2o)*} 

= 4 CX 30 ( 36-1-196-}- 400) = 4000 X 632 = 2528000 

8 x^+)>^ + z^ — 3 xys * 

= ^(« -1- ^ -1- c){{2b - 2a)® -I- (2c- 2^)® -1- (20 - 2f )®} 

= ^(a - 1 - i - 1 - c){4(a - ^)® -I- 4(3 - c)® -f 4(c - a)®} 

=4 ^(a+ 3 -f-f){(a- 3 )®-f ( 3 -c)®-f fc-a)®} 

= 4 (a® -I- 3® -1- c® - 3 abc) 


Exercise 56 

2 (fib^_ 2a®3® _ i 
4a*3* ~ 2a®3® 23 ~ zb 


1 


, 2 6i:®j^® _ 2Ar^'® 3x 3x 

Say'* zxy^ 4 y 
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g _2a^’®2a_2fl ^ yes yes 

ioax^y^~ 2axy^ ye~ 2Sr^j'*s“~ ye^y’z^ jj'® 5y* 

5 ^a^befid* 2d 2d 

27«®^V/^* ejc^bc^d?' yab yab 

6 ^6x^d*)^z^ Sx^ay’^z* 2az 2as 
40fl®i;ir^~ Zx-^^z^ S^y~ S^y 

rj 70a3g5c^fl“ _ 3 ga 3 ^C<rf 3 2rf^ _ 2^ 
iosc*rf*n3^* ^It^b't^d^ 5rt ~ 5a 

0 1 yn^>i^''g^ 3”PQ _ Vip9 

bip-m'^/i^q^~ iyn^n*p^g^ yn yn 

g x^ — d^ ^t— a Xx+a) x—a 
x-+at ~ r(v+d) ~ r 

10 ^^-SX_ Xx-7,) x-3 -( 3 -.r) J_ 

gr-r’i r( 9 -i: 2 ; {3-j:K3+^) ( 3 --«^X 3 +t^) 3 +:^ 

11 4 -y^~ 9 g~ _. (aA + 3a)(2j. — 3g) 2A — 3a 

4 .rS+6ar 2x{.2x+^a) ~ 2x 

12 3a^--i2g^ 3gl<>- 4^) g(g-45) 

48(5s-3g* 3(i6i5®-g*) (^d-ai^Ab+a) 

— a(4b — a) g 

(4^— gX4^+rt) 4^+g 

13 3gy-i2a^ _ 3fl(-c-4 a) 3 a 

X 16 a- (f — 4g/r+4a) r+ 4 a 

14 - ^*~4f>-r- _2x-{x^~2a^) 2x^ 

r*-4ah^ + 4a^~ '“V-*— 2a* 

16 _4'«--+&t _ 4-rfr + 2 ) _ 4 ^: 

T-'+jr+e (r+2Xr + 3)~, +3 

16 ^^+ 2 a -8 (r+4)(t-2) %-2 

i=*+^-i2 (i + 4 X^- 3 )“^'^ 

17 ?‘+ 2 g-i 5 + 

r*+9^+2o (;i: + 5)Cr+4)~7+-4 

18 g-- 3 g^- 4 <^^ (a~4bXa + b) a~dd 
a^-4ab-sb^ Sb){a+b)~7^ 



2I8 


KEY TO ALGEBRA MADE EASY, VOL I 


' a^a^-ab-^b'^ y a? ' , 

“tr ' f a® + AS ~(a + A)(a®-a^+^®) 

\-^x\\^x^ (wyX i-4A) n'-ita: 

i-Sr+iSi® (I- 3 ^)(r- 5 ^) *' 

„ rS-6Aj^+y'» . (A-SfK^ 

a:®+ 2 a:;y- 35 >'®""U- 5 )'ya:+ 7 >> "^+7 

99 J- 9 a"+i 4 a* 

i- 4 a®- 2 ia*~Ci- 7 «^)Ci+ 3 «®) i + 3 «® 

oo T*-8a:®-6s (t®- i 3 )(-c®+S) ij) ' 

;c*+t®— 20 ("C®— 4 )('^*+ 5 ) (v®— 4 ) 

24 3 a^.y+ 9 a^.y- + 27 aA^ 3 a^(<»^ + 3 a^ + »»-^) _ 3 °^^ y 

fl®-27'r* (fl-3.r)(«®+3ar+9r®) a— 3.r 

25 2A®-.a:-6 +33:-6 _ fA -2)(2r + 3) ^ 2ar+3 qi 

^i-2r-S~'y:^-‘(>x+4v—B (J^- 2 )f 3 ar'+ 4 ) 3^+4 

26 3y^-5a^+2ffl^ _ 3^^-3«^-aar + 2g® (x-a){3^—2a) 

3ir®+aA~2a® '^3A®+3<ia:— 2<7 a — 2aS (a. + a)(3r— 2 a) 

__x~a 

' yi 

27 3 y^+l 6 ax + 5 a® _ 3 a:®+? 5 a 3 . 4 -aJ^ + 5 <®^ 

3A:® + 22<jr+7«® 3 A:® + 2i«r+aJ. + 7 «'' 

(A + 5 g)( 3 ar + ff) j:+ 5 q 

(»'+ 7 a)( 3 ® +a) «’+ 7 « SI 

28 4r&C-20 ^ ^2A-5X3a -r4) _ 2y-5 

9 A^+ 6 r -8 * ^®+iir-6i-8 “( 3 a+ 4 X 3 ^- 2 ) 3x+^i 

pg 2r® + 3gr — 2oa^' 2A® + 8qA — sag — 2oq® 

3A*+5fl;r-28a^~3;c®+^2<tr-7aA -28a® 

Ct + 4a)(2r - 5a) _ 2ar - 5a 
~(r+ 4 a){ 3 a,- 7 «) 3 ^- 7 « 

2Q 10- i 7 aA: + 3a®A- _ io-2aA — i5a.r + 3a®t® 

5 — 26aA + 5a®x^ 5 — oa— 25ax + 5a®A® 

(5— aA)(2-3ar) 2-3aA ' 

(5— ~ar)(i- 5aA ) ~i-5ar 

31 Y®— (a — 3 )a: — — a)(4r+^) -^ A — a t 

Ar^+^A^+OAT+aft ^ (Y+JX-*^®+a)''i^+a '1;- 
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OrtC+iofrc^^ Q ^t-Hs fa ^ 2c( 3ff + 5^0 + 33 (3g •{• S h) 
6 i? + 9a - 2(r-, 3 1 " 3^T2< +31)- (2C + 3-t) 

> ( 5CT+S^)(2f+ 3.t)^ 3« + 5^ 

s ‘“'(2f+3.tX3'^-'0 3^-» 


8 />i +i2ff/H 6tj‘+9n 4^(24- + 3ff)+3j'(2.i +3ff) 

12^4 +8flA+9.tj +6ffj’“'4P(3.» +2rt)+3j(3,i + 2 a) 

_( 2.^ H 3 i 7)(4/ *.+ \))_ 2 .v 4-3« 
(3l+2rtX4'^ + ^') 3.1+277 

2n-+77& — A " 2n^ + SflA —ah— 

ff^ + /7*A-77-^”” 7I*(rt + d)-(77 + //) 

(|7 4 /<X2rt-/») ^277- A 
(<7 + /l)(rt*— I ) ” 77'— I 


i^+4A.-+i -6 ^ i‘*+3.r^4 t-+3 .x -'tit - 6 
t*+t -2 fi+l -2 

« ^-0 +3)+<(t+5)--2 (j+3) 
f'+i -2 


(t + 3/*®+-* -2) 
r*+t -2 


-1 +3 


a-—b‘i-zl)C — c~ rt*~(^*+2<^« +!•) 
ti~-\-2ah + b''-~c'’ {a-+2a/>+fi^) — f- 

a ”.-(b+r r- 

{ii+by-i- 

„ (77 + ^ +^X <7 — i' — c) _a — b — c 
“ (<7 +/;4 c){a + li~ c)‘^a + 6-^c 


7"-7r+ 6 _ 7''-t-6r+ 6 

t''+ 2 .i*— 73.1 + lo i" — 7*+3.i* — 3.1 — lar+To 

'i*(x-0 + 3»(i-i)-io(i-i) ^ 

._ (x-iXx*+t~G) T- + 3.t-2y~6 

— i)(x''+3-x — 10} i^+sr — 2a — 10 

_ (^+3Xy-2) ^ 7 +3 

(r+5)(a-2) t + 5 



KEY TO ALGEBRA MADE EASY, VOL I 


gg c? + 2 a^b — 2 aP + 3^** _ (g** + b'^-\r{ 2 a^ — 2 ab- + 2 b^) 

a® Sfl-^ + 5ad® — 4^* ~{a^+^) — — Sa3® + S^®) 

_ (a + i )(«® — a6 + ^®) + 2 i(a^ —a6+ d^) 

(a + <5)(fl® - a/5 + /5®) - 5^(0® - a/J + ^®) 

(g® — a^+^®)(g + ^+2^) a+3^ 

""(a® — a^ + ^®X® + ^“ 5^)~g — 4^ 

gg ■r* + (2^®-g®);r® + ^^ i:* + 23®jr®+^*-g®.y® 

;«:* + 2 gt® + g®;c® — d* ~ x ‘{pc^ + 2 ga: + g*) — 

_ (j:® + 3®)® — (gy)® (.y® + + ax\x^ + b'^ — ax 
r®(r+g;®— *" (r®+aar+^®)(3:*+g;r— i®) 

_£® + g£4^ 
j:®— ^®+ gt 

40 3ar® + 4:t:®y - yxy^ + 2^ 

23:® + qx^y + 8xy* - 5 ^* 

_ 33 :® — 23 :®^ + 6 r®j>® — 43 rj'® - yj'® + 2 y® 

~ 23:®+5i:*_y+4.r®y+i03:^®-23:^®-5;>'* 

_ x\sx - 2 J') + 2 xjjye - 2 y) -y^jx - 2 y) 
r®(23 + sy) + 2xy{ 2 r + 5 /) -;-*( 23 . + sy) 

(3r - 2j/)f3:® h 23ry -j’® ) _ y--2y 

~{2x + S)'){'i-^+zry-y^)~2x + sy 


41 i + 3^-x^-3x* 
i-x+ 2 x*+x'’+ 3 x* 

(i + 33)-3:^i + 3r) 

1 +3:+3:®-23:-23:®-2r’+33:® + 33:® + 3 v* 

_ (l+33:)(i -r®) _ (i + 3®Xt--y) ^ I+2J:-3®^^ 

(i + i: + r*Xi -2r+33r®) i - 23 + 33 :® I -23r+33:® 

42 ■y*--y®-3 + l 3:®(v- i)-(t- I) 

3 :* — 23.® — r®— 2x + 1 3* + T®+r®— 33 :®— 3r®— 33:+3r® + v+i 

^ {x-l)(x^-i) 

3:®(t:* + 3 : + 1 ) - 33:(3:® + 3 : + 1 ) + ( r® + r + 1 ) 

_ (3:-i;0r-i)Cy®+.y+i) _ ( 3 :-!)® 

(i:®+r+i)(3:®-33 + i) 3 :®- 33 : + ! 
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43 The H C F of the numeritor and denominator of the 

gi\en fraction can be found as follows ~ 

+301-25 

+25) 

- 10 I - ior*+3at - 50 

jr’- 3-1 + 5 


■ 

+ x- 


3;rS-4i- + 25 

-(j--3r+S)3y 

5r--i5.r+25 

-(a»- 3J+ 5)5 


Thus the H C F required = r-- 5.r + 5 

... ... (x*+jr=+ 25 )-fx*- 3 a:+ 5 ) 

Hence, the required result = ^.■_-^V'*'+ 2])-:(:r!_ 3^ + 5) 

— 

jr*+ 3 i - 5 


44 +r"— i2<Tr*+ iga’i — 150= 

- (2r^+ 3gr-+ 5«lr— 210^)2 
— 9a| -t8<TT^+ 9 g*r+ 27 g^ 

2X'—<u — 3a' 

2x’ + 3aA * + 5a*x — 2 1 ir® 

— (2T- -ax~ 3a-)jr 

4ar- + Sij’x — 2 1 o’ 

(2x-— <7r— 5a^)3r 
5 <J’' 1 ioavc— I5<r= 

2r-3a 
2T*-<ir-3o- 
( 2 r- 3 a)x 
2ffx— 30* 

(2r - 3a) « 

Thus ihe^ C F of the numerator and denominator = ax— 3a. 

The required r<»<:vlT— ~2ia^)— (2r— 3a) 
( 4 x 3 - i 2 ar 3 + t 9 «®.r- 1 5 a 3 )—(zr- 3a; 
x 3 + 3 ax + 7 a 3 
~2x*— 3ac + 5a3* 



22i 


KE\ TO AXGEBRA MADE EASY, VOL I 


23r*+a^-3a?^+23:+3 (2.r*+3a:3-2ar3-‘y:3)+(2r+3) 
3x*+x^~4x^+ 3^+4 (3^*+4X^-3x^-4x^)4-(‘yi:-+‘4) ^ 
(2 x+3)(^^-x-)+(2x+3) 

, ~(3x+4)(x^~x‘)+(yi: + 4) 
{ 2 X+ 3 Xx^~r‘^+i) _ 2 x +3 
' “(3ii:+4)(jr®-r® + i) 3a: + 4 


46 


i 


47 


gx^—ya^x — 'ia^ 9j:S-9a^x+2rt'*r — 2«^ 

gT®+6oj:®— Srt*r — 2a® ’~(9j:®+6flr®+a®ji:)— (6a®J^ + 2a®) 

^{ x- — a®) + 2a®(a: — a) 
r(3;r+a)®-2a‘’(3J;+«) 

' ^ yar— a)(9r®+9ar+2a^) 

~ (3.r + aX3A® + ar - 2a“) 

(r— aX9:r®+3ax+6ay+2e^ ) 

^ r ‘""(Sar+aXs^^+Sor— 2at — 2a®) 

(A-a)(3.r+a)(3jr + 2a) 

<3ar + a)(a: + a)(3a: - 2a) 

» (ar-aX3r4-2a) 3a:®-ajr--2a® 

~ (r + a)(3r -2a)*~3;jr^+ar — 2a® 


2| 2a® - i6a®^ + 44a^® - 42^ ** 
a®— 8a*d 4-22ai®— 21^® 
3 l3^+ 6a’^ — 24a^®— 63 ^ 
a®+ 2a®^— 8ai®— 21^® 
— (a’— 8 a ®3 + 22a^® — 21^®) 
ioab \ \ oc^b — 3oa^® 
a - 3b 


a® — 8a*^ +22a^® — 2li® 

(a -3^) a® 

- 5a®^ + 22a^® - 2 1^= 

-(g - 3^X-5g^) 

-(« - 3^)7^ 


The H C F of the numerator and denominator=a—3^ 
The required result 

(2a® - i6a®^+44a^®— 42^®)— (a - 3^) 2(a® — 50^ + yd®) 
(3a®+6a®d - 24ad® - 63d®)-i-(a -3d)~ 3(a®+ 5ad+ yd®) 


48 3| 9ar* + 3Cia:®+ I2r®— 6r —45 

3ar*+ioar®+ 4a:®— 2r —15 
4 | &y®+ 28 a:®+i 6 tr® — 4r —48 
'' Zx* 4 - T^ 4 r 4ar®— a: —12 

21 > ' 1 j + ' Ur t I 

- &r*=l-2ia:®+i2;i:®-^3a? —315 
-( 3 x*+iox^+ 4a:®-^2y -15)2 

j:®+ 4Jr®— ,3:- r- 6- 


I i 
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3^:*+ lc«:'*+';‘4.T® — 2a: - — 15 ;; - 1 
-( x^+ 4a:3+ rr -6)3ar ' . - x-6 

- 2X^+ v^+i 6 a- IS -(a:8+2a-3a:)ar 

-( t:^+*^4.x^+ ■Y-'6)y'(-2) ' ^ ’ 2!t:3+4ar-6 

9 ^ ^-* + '182:- 27 T^' ' -(~^^^+2y-3)2 

''jr*+ 21—3 ' ' 

1 j t »- 

Thus the H C F ofthe'numeratqt anddenominator=a:*+2ar-3 
The required result ' ‘ * ’ - ' ' - 

_ 3(33^* + io:c’' + 4 ^? --2Y ~7 15)— + 2a. - 3) 3(3^:^ + 4a: + 5) 

4(2r*+ 7 A''+ 4 a: 2 - ;c- i 2 )-(t®,+ 2 a:- 3 ) 4 ( 2 r 3 + 3 r+ 4 ) 

I >’ It > I ii) . I ' 1 ' ' 1 

I •- I ' - I t' 

.Q a| 4a^ — 6 a*d + — ab^ 1, 

4fl^ — 6n®i+3a6® — , , 

J- f J. \j r 1 1''- 0 - « (il-l* 

~T77r _gl 6a“ t 
' 6a* — 

V 'f 

2 


1 2 a* — I %c^b + 2 a®A^ + 6ai® — 2 ^* 
- (4a* - (ic^b + 3a^'‘ - ^*) 3 


— 3a^^4- b’’ 
, , 2a^— 3a^+^^ 

\ ' f <('' ' III ii 


' '4a*-i5a’'i4-3a^*— i* 
- \2'as-3a^+^3;2a= 


— 2a'^b^+^e(P—b^ ^ ^ 

— (2a^ - ^ab'+'b^) x (— b-) 

■i '1 i. I ' 'U lO r I If T ' 

' (_ll “ -4 ,> I fl ' ^ j 

Thurthe“H C F of the numerator and denominator 

I ' fi •^^4 \ I ' 1 i O 4Vl SV> 

. _ =ra(2aS-3ai + ^S) , 

the required result if <'« '’11 '' 


a°C6a* >- 90.3^ +-n^^ + 3a^ — b*) — h{2b? — yib + 6^^ 
~ n(4a* - 6a^di+ 3ai’’ - b^) -rrtl 2a® - + b'^) 

a(3a2-3») ■' - r' f ' j-i 

~ 2a® 'f^'No _ 1 toi ^ \\ 

- ' O > .JOI “'1- r ' <1 

50 4 a: l 24 a: 6 +i 6 a* 3 >- 28 a:’'>'®-^i:$a:V-^j(iit;Jt*i}. 

6 r*+ 4 ar® 3 '- 7 jt:y-'' 6 t 3 '® -* 3 ;'* 
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y' I 45;»:^y+3Qyy- iSJ.V-2ciaj'*- iqy^ 

+ (ix^y — 2x^y-— 4 aj '®-2>'* 

2 

i&r* +J2ry — 6xy^— Si;'* “4;^ 

— (6r* + 4 xy - 7Y*j^— 6a.j'^-y)3 

sy - 1 is^y^+toxy^+sy * 

yx.‘‘+2xy+y^ 

6x * 4- 4.rV - 7t®>* — 6 a )>*- 

- (3.r^+ 2xy+y^) 2x^ 

— gxy- — 6y* — y< 

+2Aj»+y)x(-y-) 

Thus the H C F of the numerator and denominator 

= 3A-2+2.rj'+_j'S , 

the reqd result 

4 x( (>x* + 4 x-y — 7 r*j'* — 6 a — 3J'* )— (3y* + 2 xy 4-^^) 
^gx*+6ty- yty°-4xy‘-2y*)—(yt^+2.ry+y-) 
_ 4 a (2 a :^-3 j »'^ ) 

y.(jr=-2y) 


Exercise 57 


The L C M of the denominators = 4 W/ 

a <r X 2 df 2 adf 3c •jcv.h f 

2b Y.2df~ Stbdf' e,d'^ 4^x4^ 

,„d£=^.4^ 

/ /x ifid ifidf 

The L C M of the denominators 


.3*£/ 
-^bdf ' 


AT* x^y 6 a (lax^ 
zbc '^2bcy.€)a~ 


and- 


3 


izabd 

£3 x 3 c _ 3 cc» 

4ad 4adX3c \2nbc 

The L C M of the denominators =6ar®^>a , 

ab _ ab"K 15^® i$abx* 


=> 1 2abc , 

_ y* X 4b ^ 4/y® 

3Crt 3rfl X 4(5'” ’ 
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4 The L C M of ihe denominators = , 

a a'na'a-^b') a^{a-\-b) 

a-b~{,a-b)>t.a{ii + b) a{a^-b'^)' 
a _ atfaa- b) trija.- b') 

X i\{a - rt(«®- i®/ 

c cx (<t b') c(a — b) 

a(a+ b)~ a{a-\- b)v {a- b) a{a -i®) 

5 The L C M of the denominators =n(fl®-4i®) , 

j:® _ A-y{t2-2b) xHa-2b) 

<J® + 2 ab ~ rt^<2 + 2^; X {/t - 2^> - 4^®/ 

j j»® j>®Xrt^a+2 ^) gj>®fa + 2/;J 

a — 2A~(rt — 2ijXfl(g + 2i) rt(g® — 4^®) 

6 The L C M of the denominators=g(g-^) , 

2a 2a X a _ 2a® 

a’~b (a-^)xa~ava-^)’ 

, a^c (a-g)x(-t) c~a 
ab-c? a{^-a)x(-i) a(a— 

7 The L C M of the denominators —a^-b- , 

2a 2a(a + b) 2a(a + 

a- A~ (a-Ajx(a+^) a®— ^®;’ 

_ ^&x{ -f^4-a>> _ -Wa + ^) 
b-a (i-a)x-(i+a) a®— A® ’ 

and 4g 4gx(^-'^) _ 4f'«-<^) 
a+^ (a+d/X(a— a®— ^® 

8 The L C M of the denominators «»'a®^®c®(a®— a:®) , 

2r ^ 2X X AV"(a - r'' _ iffic-vfa-x) 

a^ya+x) a®(a+ rjx ^®c-(a - r)’^nWc^tfi-x^y 
3 y _ ^j>xa®c®(a4-r) _ 3a”c*j'(a4^ 

b^ia-x) b-ta-xixa^c^a+x) a3|}St'’(a®^^ ’ 

__j 4SI _ drxa’A® 4a®A3r 

c®(a® - j:®) c*(ai -a:*) x a®i® “ ^®c^(a*-d:®) 

9 The L C M of the denominators >=ay'(4a-®—g;/®) ^ 

a®xa:(2i + 3j0 _ a®a-(2r + 

2rj>-ay® J’(2r-3y;xr(2ar+3y) iy<4a.®-9j/®/ 

15 
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^*xj>(2;r-3j0 _ 

2x^-\-yty~x{2x-V^y)Ky{-2x-2,y)~ xy(i^-- gy®)’ 



4^ V“ ~ 93'') 

10 The L C M of the denomimtors 

==(x^+x+ iyx^-x+i)’=x*+x-+i, 
n- il a’.r^-J*+T) 

2r*+ + i~(jr2 + r+ i)x(jr®-r+ i)~ x*+x^-hi‘ 

y- rxfri‘-fj-4-i) b” U^+x+!) 

(r*-x+ ijx(jr-+A+ i) x*+x^+i 

11 jr®-ar — 2=(r-2)'j'+i), and x^ + x-6‘=(x-2)(x+3) 

Thus the L C M of the denominators 

=( r - 2yji + 1 + 3) “jr** + 2Lr® - 5r - 6 , 

_ _3 3(^ -t-^) ^ 3f-r +3) 

x^-x—2 (t*— jr— 2)x (a: + 3) r*+2^® — 5r— 6’ 

j 4 4 (r+l) 4‘'.y+i) 

and ^24.1 _5 (r-+-jr-6;x(jr+ 52^—6 

12 a''+Sb‘^=(a + 2bi'a'^-2ab+^b-) 

1 he L C M of the denominators 

= fl( tt® + 8^'’^ = fl’ + 8a^ ® , 

(a-2f’)>ilfr + 7 b) 

a{u- -2ab + 4^®) «(«■* - 2ab + 4b- j x (« + 2b) 
«®-4<5® 

~fl< + 8a5®’ 

, he _ be a abc 

_ (a’ + 8<>®j X a “ a* + 8ai)® 

\ 

13 a'-27'>® = (a-3i ■ a® + 3a5 + 95’) , 

the L C M tif the denominators =a®-273® , 

a _ aia" ■‘r%ab-^^b^) afa® + ytb -t-gb'^ 

a — 3b (a— ^b/y {a +3ub + gb^)~ a® — 27^® ’ 

b b^a- 3^j b a - 3^) 

a® + 3ab +96® "“(a® +3ab + gb-) x (a - 3^ ) *" a® - 27^®’ ^ 

c c 

a* - 27 ^1® ~ a® - 27^® 


and 
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tlic L C M of the (lenominaiors -ab^ti^-Vb^—c^—^ab), 

„ a-Ui-b + c) 

bi^tj-b-c) c» X fl(<l - /^ + c) " «/'(«“ ^ /i* - c^* - 2n/i)’ 

^ by- Ha — b-c) b'‘(a — b'~c) 

ii{tl-b + <-) “ «(«- /> + O X />(.» - ^ - c; ^ 

f <■ y fl* _ 

+ ■" «•■ + -42 _ <:= - 2rt^) 

15 The L C M of the denonun'iiors '^{tt-~f)'b-c'j(c'-a) , 

c-n (' (c-^0* 

” ( rt - ^ )(/^ - r) X (f - rt“) " (rt - />)(* “ Ov'" - «) ’ 

^ - /I {b-a)-it. {a~b >l 

(/I - f ( A - O ** (« - O' ^ - ^)} (" -b)[b- >,(c - rt) ' 

. b-c {b~c)y. (b -c) 

**” {c-afn-b)~{c-a){(i-b)'<{,b~c)~\a-~by^b-‘cyc-'a) 


Exercise 58 

- -ri « .V {a^rb^ b ,{n-b)n 

1 The guen c\prc<5sion 1 — 

ab no 

b(it’hb) + ti(ft — b'^ fi' + b- 

iib ab 


The gu cn CNorcssion g— •? — EI+II:: — li 

\js tys s 

-J'>+tO'-r)+j(r-r) o 


\yc 


xy= 


3 The given expression » — LL_— f — T^, 

a-\ (x-nj(-i) a-x 


4 


The given expression 


(a + b''(a + b ) (a-b'(/{~i) 
^(a^b {n + b) <a+6}{a-b) 
(« 4- b )* — ( a -b)- anh 
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5 


The given expression 


2(a^ 4- b'^) {a — by^a—b) 

2(a^ — b^) 2 (a + b)(a—b) 

2(a^+b^)-(a-by ^ (a+b)^ 

2(a® — A®) 2la^ — b^) 

a + b 
^ 2 (a-b) 


6 


The 


given expression — 


4A^4-9y 

4^8 _ (2;^ 4 - 2jrX2A - ay) 

4jr« +gyi-(2x-' 3y)^ ^ i2xy 

4.t*-5y2 ‘"4x^-gy^ 


„ «{«- b) b(a+b) 

7 The given expression x (a+^) 

a{a — b) — b(^a+b) _ — 2 n & — b^ 

~ [a-¥b^a-b) ~{a+bf{a-b) 

8 The given expression 

_ +^*)(g — b) (a® -ab-^ ^®)( a4-^) 

”” (a+^Xa-^) ((r-^){a+^) 

_ (a®— ^®)+(a® + ^s) 2a® 


9 The given expression 

b-c a-b 

(.a — b%a — c)x{b-c)^{a-c){b—c)')i{a-b) 

^ (b-c) + {a~b) a-c i 

(a -b){a- cXb -c) (a - b){a— c%b - c) “ (a - ^ - f) 

10 The given expression 

= __i + _L_ 

(T-2Xjr-i)^(x-2)(Ar-3) 

^ A-l 

C*: - 2)0ir - 1 ) X { V - 3) (a - 2Xa - 3) 0>r - 0 

(a'-3)+(x-i) 2(x-2) 

{.x-iyx~2){x-zi^{x-iyv-2){,x-^'i 
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11 The given expression 

» -t- I 

(a + 5Kt+2) (A + 5X^+8) 

r+8 x+2 

~ (a + 5)(r + 2) X (t + 8)'*' (i + S)(A + 8) X (^ + 2) 

(r+8y.r+2) 2(x+5) 

( 1 + 2)^r + sXjt +8) (a + 2Xa + 5)(t + 8) 

_ 2 

x^+iox + 16 


12 The given expression 

4x^-6xj'+gj'- (2r-3v)- 

( 2 r+ 3 ;'/( 4 -r*- 62 ;y + 9_;'“) &jr®+ 27 ^'® 

_ 4.r° - 6 xy + 9j’- — (jjx- - 1 2xy + Qy^) 6 ry 

8r*+27yS ’*8*®+27j'® 


13 The given expression 

(a+dYa+d) 2g^(-l) 

_{a+6)-—(a~i)'—2al> l^ab — 2ab zab 

~ a ^- b ^ ~^rr^ 


14 The given expression 

a-zb . a +2b , 2ax{-i) 

(a + 2<>;( a - 2 A;’’’ (a - 2(>)(ff + 2(>; (41J2 - <* 3 ) x ( - 1 ) 

_(fl-2^)+(«+2^;— 2« O 

15 We have 

r-^r T+J' ;r3-j'S 

Kence the required «alng _ 2 (a*+j'-) 2 ft3— ^ 3 ) 

A* -^'3 v‘+^* 

2(r-+y^)3-2(A 3-y3)3 

16 We have g+2A (g-2A)»-(a+zr y -ggj? 

a + 2 A «— 2 *- 
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Hence the required value 


— Sax Sat 

a®— 4 t® a- + 4 jr® 


^Sat^ 
= Sar^ 


_J 

a- + 4t-* a'* — 4xr®/ 

^a^ — 4r^i — ^a^ + ^x^)' 
a*-\b , 


( 8 ar)x( — 8 i°) _ — 64 ax’'* 
a^- 


17 We have 3^ + ^ ^“3 ^ 3(3^+ »y^+3)-(^ -3)^ 

’^“3 3^ + 9 

8xS+36 

3(-i®-9) 

Hence the required value = — '*' 3^ _ 5^^ + 24 -* 

3ft'-9) 2 x 2-18 

8 t 2 + 36 r 5£^24 x: 

~ 3f^®-9) ~ i‘x--< 3 ) 
i6x^ + 77r- i^r 2 - 72 x 
~~ 6 (X“-y; 

_ 

6(r2-9) 


18 The given expression 

_ 4 a _ 4 a + ^ ^ 4 ^fi - 8 a 2 ) 

1 — 4 rt^ I + 4 ai i - i 6 a'*^’' 

_ ( 4 a-^)(i +4a^)-(4a+^i(i - 4 a^) + 4^'i — Sa^) 

1 — \ba’b^ 

(4a4- i6a2^-^-4a^2)_^^^,t_ ]6n-6 + 6-4a6^)+4b-22a^6 
1 - I ba^b^ 

_ 2b 

I — 1 bw^b^ 


19 


x- 2 a r+ 2 a x:'*-4a' r 2 - 4 a- 

Hence theiequired value = 2 rV~-j-^ — -,4 — r — ? — 1 
^ \T-'- 4 tt 2 x^ + ^a-J 

= 2 a-s / y^ + 4«^+^^-4rt^ \ 

\ x-‘-i 6 a« / 

_ 4x:* 

x*~ iba* 1 
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20 We have — ^ 


- mb , mb 
Again — — -„+ 


21 


a — b^a+b \ a-—b' ) a"—b^ 

+ V a*-b* J a*-b* 


Hence the lequired value = " -- ii + ~ Vi 
^ ii^-b* a* + b* 

g, i /*+ i* — b*\ P(r>b 

e have V 9 a = -j'^ ) 


cu*-,^s 


61a- . fti® 

Hence ihe required value =-r7s — >+ 

^ 9 ^ “J yi +V 




61 2 18.^ ioai< 


) 


■ 8 ii<-;<“ 8 ii<-j< 


22 


I I 2 fi + 3 fi)-(i - 3 «) Jr + o /7 

We have 2(r-*-9fl') “2(ar*-y,**) 

Hence the requu ed Vtilue 

— _£i2fL .y gg 

2(r-’-ya2) 2 (i-+ 9 rj®) 

(j:+ 9 ffy.v*-t- 9 g 2 ,-( r- 

2 <i^- 8 i«*) 

_ i8firty + ff ) 9ff.r>.a +«) 

2(jr*— 8irt^)~ 


23 We have 2 +-+2 

b a ab ab 

hence the given expression 

_ fa b \ 

abUi-bp Vb'^a^^J 

n^(<r — by ab 

abKa—by ~ 




/^ab 

ab^a — by {a— by 
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24 The given e>.pression 

x+ i-(jr-t) Ji +2-fjr-2} 

~ x-‘-4 

2 4 2 x ^- 8 - h 4 . r ^- 4 _ 613:^-12 

~r^- ix^-4~ x*-5x-‘+4 j:*-jr“+4 


25 The given expression 

~(^r—a^x+a} ^i 2 x+a^ 2 X-a) 
/x + /t + x-~ a ^/2r — rt + 2t+«\ 
~\ x'^-a^ \ / 


2 X 


8a 


~x*~a^ 4 A* — 


8 i ^ - 2 rt*r - 8 jr'’+ 
(Ar®-«®/ 4 r®— «^) 
6 rt®r 


4 X*~ ^a‘x^+a* 


26 


The given expression 

= + ^ 

^\a-x a+xj \i+3« f-yi) 

_ / fl+AT + rt- 1 \ / r- 3 rt -Ar- 3 g ’\ 

a*-!'* / \ x®- 9 a® / 


6 rt 


(ill 




r-* - 9a® 


/ r®- 9 a®+a--A'®'\ 

~°®\(«®-r’;r*- 9 a-)/ 

_ / 4 S«^ 

\(a® — a:®; x^ - 9rt®/ (a * - a-/ i^-gu ') 


a 8 ir 


X*- ioa®r*+ 9 a* 


The given expression 

-f 2 _ I 3 \ A 

Vat-i i + i r~-iJ A*+r 

+_2-a:-^ I — 3 r 
~ a:®- 1 “a:®+i 

_ ^ _ -V ^ a-Ca:*+i -a:®+i) 2 Ar 

a:®- I a:®+i*^ a:*- I ~x*^ 


27 
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28 The gjN en expression 

_ a-c b-c 

{a-b\{x-(d {a'-b){x-b) 
_[ a-c){x -b)-{b~c){x -a) 

{a-bix —a}(x -b) 
nx - ab — cx+bi. — {bx— ab -t> aC ) 
“ (rt-AXt-flXr -/J) 

A(a-b)-f(<t-b ) 

{tt-b)[x -afsX-b) 

_ {x—Ci{ n —b) t -f 

(a-b^x — rtj(t —b)~{x -ii)[r-b) 


29 The given expression 

,1,2 

“(t - 0(1 -2)'’*(i -2K1 - 3 )'**(r- 3 )(t - s) 

+ 2 

Cl -i)(r--2X» -3) (i- 3X^-5) 

^r-2) , 3 

“(r- I XT - 2Xr'^ r - 3)( 1 -"s) 

= 2{ ! + ! 

K{x-iyx~s) 

» 2 (_^:i 5 ±izi_'| 

VO -iJ(r- 3 Kt- 5 ;; 

2 “ 3 ) ^ 

(•*■- OU - 3 X^- 5 ) It - iXi - 5)'”r--6r+5 

30 The gi\en expression 

U+«;C^+^rt) (r+ 4 ff)f^ + 7 fl')’*'(v+ 7 a)(j-+ 130) 

_ i'*!' 7 <i * 4 * 1 +<r _ 2 

+ 4 n){r+ 7 a) (T+Ti^xT +130^' 

__ 2(;r-f4«) , 2 

(i +rtXi + 4 «X‘«'+ 7 '»)^|T+ 7 Ji 7 T+ 73 ff)“ 

==2f- ! + L I 

x(t+aXj'+ 7 «) 0 + 7 «X'*‘+> 3 a)J 

= 2 ^ ■>^+^ 3 a+x+a \ 

lU'+fl}(r+7/»)(i + 13a) J 
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36 The given expression 

(zr-4-6gi-4-9a-)— ( 21 - — 6a.t + 9a^) 

= Tn-TFr-T + r-rAr— i) 

4a* — oirt*/ 


\2ax 


4Ar<-8ia« 


= t2ar 


\4A:* + 8irt* 

4A-*-8ia<4-4j*4-8ia* 
— 6561a® 


961 ?^:® 


i6a®- 65610" 


Exercise 59 


1 


2 


3 


4 


The required product 

2Xo«X9x/^®x8x g® _2X9x8xa"AV i 
3 xflxixi 6 xflxcx 9 xixc“ 3x i6x9Xfl'K-‘~3 

The required product 

_ 4Xo*-xyX9Xt^X4 Xrf® 4XQXAXO®^®^/f3 flS 
3x^sx i6xrfsx27x^* 3x i6x27Xi'Aj?®~ 9 

The required product 

_ A^XJ^XC® -x 3 j.S £3 

} x^x sx I XATXj' “ 


The required product 

_ 7X4Xa®yg®xi' ’ j®r® r-yh” 

1 2 X 2 1 X X Ays ~ 9«=^®c2 


5 


€ 


7 

3 


The required product 

i2X35xw/®x//*XA-®xrxg 
7 X 96 x 7 «®x«xr x;'xg ~ hiuy 
The given expression 

_ ®'+i ^ (A--<-2Xr- 1) r4-2 
x-i a(a:+i) ~ r 


The given expression 

_ (rt+3^)fa--^^) 3^3 

o'a + 3 ^; o(rt — 36 ) ~ ^ 


The given evpression 

<i{a+b) + 


{a-byg + h) 

a 


o®-^® 

a 
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9 The given expression 

_ (g + — 2ax + 4:r (a — 2x)^ 

a-{a — -zx) 2 gr + 4 ;r® 

(a + 2jr)fa-23r) a® - 4 j:® 
a* a^ 

10 The given expression 

^( A + iXy + 3) ^^ (^- 0(^-2) 
(j;+2Xr-2) (a^- 3X^ + 3) 

(■r+iX;ir- i )_ x^- i 
~ (jT + 2 )(j: - 3) - :r - 6 

11 The given expression 

_ (y-2 X.*-5) V ^ ^+3X'®^-6) _ 

(a + sXx-S) Ix-2)(v-6) 

12 The given expression 

(jr-i)f.y-3) ( t-2Xr-5) 
ix-i)x-S) (t-2){t-3) 

13 The given expression 

(a^+6^)(a+fi}(,a-i) <a-i) a^+6- 

~ (a — 6f ^a{a + d)’~ a 

14 The given expression 

(2^-IX;r-2) ^^ J^(3A + l) t 
(3;r+ 1),-»-2) 2(2j»:-i) 2 


15 The given expression 

(r + 2Xx-8) ^ (A-4X^-7) _ t+2 
U+3XI-7) -^+3 

16 The given expression 

(a+;i-Xa-T) ,, (a + ^Xa-^) ^ a® _a\a-l‘) 
a-\rb x{a+x) ^ a-x~ x 


17 


The given expression 


^®-aA+a*__ vs + aa: + a® x* + a^x-+a* 



+ I 
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18 The given expression • 

6Fx ^ I2flt 

(8a^+9t“)‘ 64a‘^-+»44a^r° + 8>-»^* 
72tibx‘ ~ jzabx^ 

= M+2 + 21! 

9;r- bab 


19 The gi\en expression 

a’+b- a?-b^ c^-(P 

~ ab ^ dc tib ^ cd 


' {rt3(£j + rf2_ £2 + rf2) + i*(c3 + rf! + c9- rfS)} 
itoCa 


s= — /-j( 2a‘iP + 2 bh~) • 
abed 


a-d^ b^c” \ _ 
fibed"^ abtdj \Af ad) 


20 The given expression 

_ (2 A-t)(r- 3 )..( 3^- 1X^ + 4) .. (2A-5X.y+3) ■ 
(2t - iXi ■»-4^ ^ - »X» +3) (2* 

21 The given I’xprcssion 

(^4-a — 0(3 — g+c) (3-c+g)( 3 — c— g) 

(g + r+3yg+f— 3)^{g-f+3)(g-c-3) 

(g-c+3)(g— 3— tXg + 3-cyg-3+c) 

_g+3— c 
g+3+ f 


22 The given expression 

_£’-|g-3)S (a-cf-b"- 
3S-(g-0*^(g-3)3-cS 

_-{{a-by-c^x(a-c)^-b^ 

-{(a-cj*-3’}x(g-3)»-cS 

^ - 1 
- 1~* 
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Exercise 60 

1 The gi\en e\pression 

a\5X.a 

~i5rj*r: Sai^ 3X_j X 2 x /5 ""6^;’ 

2 The given expression 

— + (a+fi)(n—fi) _ (a+Ji)* 

a — b'^ab a — b"^ ab b 

3 The gi\ en expression 

^ r* -£9 ^ I+i (r + 7.(y-7) f r + 5) ^ T -7 
r 2-25 r+7 (^^Slxr-S) (r + 7> :r -5 

4 The gi\ en expression 

a*~b* ff+b 

{a~-¥b^)'ti-^b'(a~b} n + b , 



5 The giien expression 

w =- 9;/2 VI- 

=S ^ - - 

w/* + 5 w// + 6/;- m- — 2 viit — 3/1* 

0//+3«X//t-S (/w+ Xni-n ) W - rr 

~(/v + 3f/j(/v+2//f {//r-3//// +«)~ W/ + 2/; 

6 The gi\en expression 

W®— w® — 

Vt + M + 

(7// — 7/K IV- -1- 777/7 + / ®) (f77 + » y H7 _ /A 

“ 777+77 ^ 777®-r7///7 + «® 

7 The gi\en expression 
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8 The guen expression 

“I. (// + /%/ fl - /;) 1 1 J 

fa^->rb'\ . 

9 Ihe guen expression 

_a fr +j ')--(t -y)^ 

“ t^-i» 

2^1 41 J' 

“ x-~7' 

- j*- 1 ^ + j’- 

“ 4tjr''' xxy 

10 The guen expression 

( a + 2^1 ~- 2 ) fr 4 - 2 y t — 7 ) 

~ 3 l(f + 6 )~U- 6 ,(i+ 6 ) 

(r + a / x - 2 ) { r-6){\ + 6 ) 

~(^-3X^^ + 6 ) ('‘+2)<^-7) 

(r»-3)U - 6 ) i^ -- 8 r+ 12 
~U>- 3 )'t - 7 )~x--iot + ai 


1 1 The gu en expression 

p’A-q- p~q 

jP-gT ifi-qV i'fi-qY f — q _ r 

/■ + ?* p-q p^Arq" 

12 The given expression 

_(^+A)3 iaA-bf {a + b-)^ 

{,a-bf {a~b? {,J-br'^(aArb)^ 

= (a+*)(n-i)=fla_^! 

13 The given expression 

_ (^+J'yra-j:;>4. ya) xr 

+xy A-y- (x - + tj' +j ^ (x +yj^v~y) 

Jx+y {x^- - ry +y^) (r - y)(r^ xy 

X- + ry A-y^ -xy Ary ^ {xA-y){v-y) 

=xv ' < 
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14 The given expression 

a{{a—l>f+ 4 (ib) la+bYa—6) b{{a+b'f — Aol>} 
~ b[a-\-b) ab ^ a\a — b) 

a{a+bY ab . bU-bf . 

i{a4-b) {_a+b)[a~b) a{a — b) 


15 The given expression 

(;t-6)U + s ) 6r + 5 )fA- 2 ) (x + 4) 
+ -6) (j:— 2Xa‘ + 4) 2J^(^ + 6) 


j: + 4 ar(y+6) 

r+6 y+5 r +4 


=:2A 


16 The given expression 

(yr+iaXjr-g) ( v-6^(A + l2) {^-9)(x-7) 

(y + 8X:r-8) {y + 8)U-7) (x-8)lr-6) 

(y+i2)(r-9\ (Y4-8Ur-7) ( jr-8Xj:-6 ) 

(x + 8)(;r - 8) ^ (y: ~ 6)U + 1 2 ) (a - 9)t^'- 7) 

= l 

17 The given expression 

1^ - ( - j')* {x +j'y -(a- j'y 

4-yV 

4Xf y'+j* 

18 The given expression 

I f (a 4 -^y a — bfa^—ab + b^ — ia^ + ab + b^) 

a—b\ a-\rb J a+^t. a- — ab + b^ 

_ 2(a^+ab + b ^) (a+b)(a^—ab + b^ 

~ (a—b)(a+b) ^ (a~b)( — 2 ab) 

(a^ +ab + b^)(a^ — ab + b^) a*+a^b°+b* 

~(a—byab abla—bp 

19 The given expression 

(a^+b^(a + b)(a-b) (a-b)^ a 

a 3 + 6 * {a^-ab + b'^)^{a+bf 

(a^+b^ )((a — b) a* — aa + i* ^ a a 
~ a^-ab+b'^ ^ {a-bY ^aS+A*“'a^ 
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20 The given expression 

~ {a+b)\a-—ab'^b^)^a-~ab + b^ 

— (» ~ b)[a^ -f <z3 + b^) (a 4- b)i — ab + j a‘+b- 

^ n^-i-ab+b- ^ a^ — ab+b^ 
=:{a—b){a+b)^a^—b^ 


21 riic gn en expression 

ii-m 


+ 1 + 


S) (H)x^ 


(r5)(^r’ ) 




b a 


a-~h 

-+?+' 

a b 



a—b 

l> ,a 
-•+-.+ 1 
a b 


■ (H-')(M-) 


b 


Exercise 61 


1 




^ ft a adf+ac 

liJf-S hA-~SL-. bxtf+be-^cf Tdprbc^f’ 

tif+e df-\re df->ce 

f 


2 


X - I 


I -- 


x+ 1 


i6 


X X 



:r+i 


X 

' x^-x^+i 

X 
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3 «*+- 




== a 2 +. 


= /**+- 


b* 

A + 

a--ab + b‘ ^ 

a—b 

b* 

. (a» + ^Xa -0 
* /!■* — fl^ + 3 * 

b* 


9 2 

^ a*— (a + ^j(o — ^ a® — («®— 


=a®+r»=«*+^- 

D‘ 


in 

m^— 1 


9 »)(«»+ 1 ) 


m°~(m— i\m + 1) ;«®- ?a ®+ 1 

5 The given expression 

jx-y)^ Ix-yf 

— -£±i-__i 
(r+j'j®-(y->>)® 4;r^ 

r+y 

f.r-y)®X4Aj > (x-y)'^>i4xj' _ 
°"{x+y)-~4xj' (J?-;')® 

6 The given expression 

xKx+ 2) 

~s(r 1 21 1 ^P«^^+4)(.r— 4)(r+^ 

4(v+2)+ (^^2)S+(r-2)* 

-ry-r+ z) ^ 

. 2U»+4)(^®-4)(;t+2) 

4U+2;+ 2(;r®+4) 

x'^lX + 2) 

“ (:r + 2){4 + (r* - 4)} "ar® ~ * 

7 (a®— ^®)4-2^ _ g®— ^ 2&* 

a— ^ ~ a~b a—b ^ a—b 


4U + 2)+- 


=sa®+a^+^®+- 
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a+^ rt+d a+d a+d 

2d^ 

= fl9-a^+^s-^ 

« «* + 2fl^+3^® (fl^+2 a3+^~)4~2^^ (a + 3)^ ^ 3^^ 

a + d a+3 a+d a+3 

,, zb^ 
-‘•+*+?i:2 

a+3 fl+^ fl+^ <z+^ 

aArP 


,, x'^ {x^Ary'‘)-f‘ y 

x‘^-¥y^~ x^+i'^ f*+_y* 


X'‘ erU" 


+J'* ir-*+j''* 

^X*-xY+J^-.^^ 

j,(.)4.y. _;t;»»,y _ _yt. 




■■x*+xY-^:y*+-i - — 5 

;c® — _y* 


13 ^^ yz+xy^z A-xys- _ x^s xy^z xyz^ 
x^y^z^ x^y^z^ x^y^z^ x^y^z^ 


=-i+J-+_L 

yz zx xy 


14 xyH^+yz^x'^Arzx^y^ xy^z^ ysH- sx^^ '' 

x-yiz^ x'*y^z- x^y^z^ x^^z- 


= i+i. + l 

X y z 


3<^-6 (a- i)4-(a-2)+(fl-3) 

(a-i)(a- 2 Xa- 3 ) {a- iXa-2)(a-3) 


(a - iXa - 2)(a - 3 ) - 1 )(a - 2Xa - 3) 

+ «--3 

(a-iXa-2Xa-3) 

I I * , I I 

■<(i-2Xa--3) (a-iXa--3)^(«-i)(<i_2) 
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(;c+l)(r+2X;r + 3)~ fi + lX^ +2)(;r + 3) 

' - t I 

(i + iX^f2yi + 3)'*^(’^ + 0(i+2)(i+3) 

iir ^-9 

('• + i;fr+ 2 Xi + 3 ) 

r-\ .t -3 y -3 

(r+2>j +3)^^r+ lyi +3) lv+i)lv-\r2) 


i + I -2 a +21® — 2 a 3 (Quotient) 

-2A 

-21-21® 

21 ® 

21 ® + 2 l' ' 

— 2 .r® 

- 2 r''— zi* 

21:* (Remainder"' 

Thus t — 21 + 2 r®— 21® + -^^: — 

1+j: i+r 


,//» rt® a® ^ 
a® 

31 

«S_«^ 

X® r* 

rt® 

r* 

n®_a'^ 
r* r« 

t. 

T® (Remaindei) 

a fl* n® ' 
7 ?+r*+i-o‘^i*X^a-/z®) 


18 


i 2 -n=\a 




Thus 
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19 (g-|;+5(Q„„.,en.) 


a® <1® 


"“+55 


rt** a® 
r® X* 
/»0 


IS 


— 4 -~ 

, I. » 


■ ;fU (Remaindei) 


Thus 


i *“ ~ 4 ““ “* 


»12 


x^ + a^ i® i“ j:® j.®(;>r®+«®) 


A.gain 


«•* 




/<z®+A® V * 


^ S ytf 



«® 

rt® 



rf* (Remainder) 


Thus we get 


r®+a8 ' a3+a““rtO + ^;t:S+„s) 
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20 x+a\x^-i (Quotient) 

—ax^—i 

-ax^—a^x- 

'—cPx — i 

rt*— I (Remainder) 

Thus 

x+a v+a 


21 The given expression 

- (;r + 2a)Cr + 2d) +(x~2a)(x- 26) + 40^ 

r3-4^» 

— {a:^+2v(a4-^)+4g^}+ {r^ ~ 2x{a+b)+ /^ad)-\- 


r“- 4 ^s 


- 4 ar{«+^)+ 4 a'^ f 

“ x^-^^ L ^ «+^’ 

— Aab+Aab 

=' — T n — =0 

r*- 45 * , 

x{a-^b)=ab~^ 

The left-hand expression 


2a , 2^ ^ 2t. 
~x~a^v—b^r—c 

_jfa(x-bXx''C)+b(x-aXx ~e)+cCv 

-aXr-b)) 

\ (x-a)(x — b)(x-c) 

1 

_ 3 + f) — x{a{b -h f ) -h ^ (a + c) r(a + ^ )} + Srt^c"] 


L {<i-atr — bY.v-c) 

^ pi 2(«^ + ^c+<rg)-ji. 2(g^ + ^c+cg) + 3a^c ~] 

{i-ap:-btx-c) J 


2 %abc 


aix-b%x-c) 

[since r{a+b-¥c)=2[abA-bc-^ca)'\ 
babe 


I (v-a)(x - b)Cx -c) ix— fl)(v — b^r - c) 
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23 The left-hand evprcssion 


2a , a// . 2c 

-+i — —+ : 


s ' ' ~ • 7 ~—" — r • 

rt— zr p-2.r zz 

ra(,fi-2x)(c-2x)+Ma—'2xyc-2A'^-t‘e(a‘~2xX6—^ 

“L (rt-2,rX^-axKf-2^) 


H] 


— ~ t g) 3(c+ «) + + i)} + jxHa +6+c)~ l 

~ "L (rt - 2.r)(^ - 2X)[C— 2X) J 

-f 


2x){Sf - 2 x)[c— ar) 

_ _r 3g/jf-2r 2{ab+hC‘i-ca)-i'2x afg^+^g+ga)" ] 

(fl— 2.rX<>— aa/f-ir) J 

[since rt^+<''f+frt=;r(a+^-l-c)] 


(>aho 


' (a— 2 x'f,b— 2 x){c— 2 x) 


24 


The gn cn e\pression 
/ v^-lb-¥c]x 
\r’‘-(^ +/:)*■+ if 


N+/_£!zi£±f!>£_. 


■(fc 


(«+i)r+ai 


be ac ab 

{.x—b'fA — c) (x—cyx — a) {r—ayx—b)'^^ 

i bc{x-d)-^adx—b)-{-aUx—c) 

[ (x-a)(i-bXx-c) 

.^_f r(ab+be+ca)—3abc '\ 

I (a -a)(r-iX*'-f) / 

„_f labc-iabc ) 

U^-«Xx-i)U-c)J 


[since r(<7i+if+f«)=3ffif] 


25 


The giv en expression 

x{r+i)-}» 

;'0'+l7-;rs“ 


a-bf a-b , 

a + b\a+b'^^ )~(n-6'fi 
a+b/a+b^\ la-/,)* 
a-b\a-b J {a+bf 
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{aArbf {fl-bf 
~ 2a(a + b) [a—bf 
(fl—b)^ {a-\-bf 

2 a[a — bf — {a-^b)* 
za{a+by' — {a — bf 

2a( — ^a^ + ^ab^ — b^) — (a^ + 4^^^ + + 40^^ + b*) 

~ 2a(^a^ + 3 a^b + ^ab^+b^} — (a* — 4a^b + 6 a^b^ — 4ab^ + lA) 
‘ a* - loa*^ — 6 ab^— b * 

a* + 1 + 6a3® — ^ * 

26 The given expiession 

_ (t^ - 2ab){x^+ ’jab ) a'^ + b^ + 2ab 
(ar-* + 2 ab)(r^+ sab) ^ a® + ^* - 2ab 
_ (x^ — 2ab) a^ + b^ + 2ab 
{x^+2ab) a® + ^® — 2a^ 

_a^4rb^ — 2ab a^4rb'^4r2ab 
“ ^7®+^ a® + - 2a3“ ' 

27 The given e\pression 

(^®-3a3)(J>®+6a^) ^ a®— 

(j'®+6a^)(y®+3ai) a®+^® 

r®— 3 a^ ^ a®— ^ ®_ (a+^)®-3a^ ^ a®-^® 

~j'* + 3 a^ a®+d® (a — ^)*+ 3 ai a®+^® 

a® +^®— a^ ^ (a>-^)(a® + ^®+a^) 
~a'+^®+a^ + + 

_ a — b 
a-\-b 

28 The given expression 

_ (j:® + 2ab)^x^—alt) a® + a^ + ^® 

(x® + 2 a #)(>'®4 ah') a* — ab4-b^ 
x*—ab a®+a^+^* 
y^-\-ab a® — a^ + ^® 
fg+^i®— a^ a®+a^+^® 

(a — ^)*+ad a® — a^+i® 

_a® + ai + d® a® + aJ + ^* 
a® — a^+^® a* — a^ + ^* ° 

29 The given expression 

jr®®-r®+a:®+t“+jr®- i -i®- 1 
;i:®— I 

A ®®+ r ® — 2 ( r ®— i ) Ca ®+ 2 ) , 

=. - ^=,:®+2 
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30 The given e\picssion 

{x-^a-byx—a-rb) (a + x~b){a—x + b) 
~(r+a+^Xt +rt+^i(i ■Vn—b') 

{b-\-v-a)[b— X 4 -a) 

tx + a -\- bya -^- b - x ) 
x-\-a — b a— A +b i — c+^ 

t+fl + ^ V + /Z +•/> t. + fl + A 

4-^+1 — a+b X +/?+^ 

1 +«+^ ~i+«+^ 


31 The given expression 

{a+2b+bYa+‘ib-b) (a-b +2bta~b-~2b ) 

(rt + A + 2^)(fl + A— 2A) (fl — 2/>4-i)(fl— 2^ — 

(2fl-f 3^4-^)(2fl+33-^) 
(2rt + ^ + 3i)(2« + 4 - 3^) 
(a+^bya-^b) la+b)(a- 3b) C2a+4b)[2a~2b) 
{a + 3/^)( a-b} la- b)[a- ^by {2a+4b){2a-2b) 

"a-b a-b'^a-b’^ la-b) 

32 The given expression 

(i*+t + iKi--^+i)'^{TfT + i) + i}{A;(r+i)-i} 

tx~+A + })(x^-x^i) 

A ~ +;l — I I + t — jfS r - — r + I 
“i’ + i + i''’r>+jr+i'*'r-+i + i 
_ A-+r- 1 + t+g -4:^4- v3-j :+ 1 _x^-^x 4 - 1 

t*4-r4-l "Vs+;f+i => 

33 The left-hind expression 

_ 2ab-a^-b‘Jrc - -la- b)^ 

2ab lab 

_ lc-^a — b % fi — a ^ rb ') 

2ab ~ 

_ (a4-(^4-c-2^Xg4-^+c-2rt) 

2ab 
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34 The given expression 

b—c c—a 

cXa— 

- 1 - 

{c-^-a-b^c- a^rb) 

aXc+g— ^)+(g— ^)(g + ^-c) 
(<i+^-c)(a-^+c)(^+ff-a) 

(a+i-t)(a-3+fX^+f— a) 

_ (^^— — — {a(^ — c)+^(c— a)+i:fa— ^)} 
(a + A— tX^ + <:-g)+(c+a — 

=o 

35 The given expression 

ss ^a+^Xa+^-f)4-af^H-cX^+c-a)+^(f+a)(<r+a-g) 

labc 

_ c(a + — cXa + ^) + a(^ + c)^ — g*(^ + c) + ^(g + a)^ •- + a) 

2abc 

_ a\c~b-c+b)+b'*{c—c—a+a)+c'K~a'-b+a+b)+ 6 abc 

2abc 

_ 6 abc _ 

~2abc ^ 


36 The given expression 

{s-^rx^-y^) 

2xyE 

+ *-{}’S +yz) +j \x r + grsr) + z\Ay ^xy) 
x^(z -y - g +j’)+j'Xg +-y - g -.r) + ^ -J'+x +jO 

V, 

_ 2Cr*j^g)+3(jrj*^g)+2(;ryj*) 

2;r^'s 

_2jrj'g(;r+_j» + g) , . 

— -^x+y+z 

2 xyz •' 
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37 


The 


given expression 

da + ~ -V fl(3 +g)( 4- — cP) 4- 

" ^abc 


+ a''l be + be) + + ac) + + ab) 
ed{c—b~c-\-b)+^{c^a~c~a)-¥d{—a—b-\-a-hb) 
zabc 

za^bi +2nb'c+7.ab(? « , *•> • ,a 

labc 


38 The given expression 

(d+c){b^ + c^~a^) ^ (c+ata-+c--bi) {a+b){di+b'^-c^) 

2bc 2ac lab 

a(b + eW +e^-a^+b(c+ a){a^ +ci-i,'i)+c{a+ b){a^ ■¥b'^- c^) 

2abc 

+ e^bc + be') + 3 ®(«c+ ac) + cHab + ab) 

__ aH.’~b — c+b-\-c)+b'^a~c—a-\‘d)'{- c^{a+b—a—b) 

2abc ~ 

2rt-df+2fl^V+2a^C® . , , 

53^ -‘■+«+^ 

39 The required value 

I b-c c~a {.a-btb- c^c-a) 
r-c r-a'^r-b {x-a){r-b){v-c) 

+(c-a){x^-x(e+a)+ca} 

^ (^-b)[x*-ria+b)+ab}+(b-c){x^-x(b+c)+bc} 

(a-b)(b-c)(c~a) 

(x-aXx-bXr-c) 

+ ab(a — b)+ bdb ~e)+ ca(c— a) 

^ x\{a-b)Ar[b-c) -^{c-a)) ~x{{a^ _ ^ 3 , + (^2 _ +^^ 2 - 

{r-aj(r-^){r~'^ h 

{a-b]{b-c)(c~a\ 

,, , {x-a){r-b){x-c) 

^^[a-b)+b db-c)^ca{c- a) , {.a~b){b~c){c-a) 
{x-a){x-b)ix-c) '^(^aXx-bXx^c) 
^ r^^a~bib-cXc-a ) , {a-bXb-eXc-a) 

<X-»){X- 6 y^-c) {x^aJ^-bXx-c)~° 
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- 3 - 


40 The left-hand expression 

=_L_+_L +_L_ 

1^1 « , ^ 1 
~\{b-c)[c—a)(b—c)ia-b) \c 

“I {a-6ib-c)[c-a) J 


' ri+n— ,+r-^, + 2Xo 


(b — c)- U—afi la — by 

I t 1 

^(b-i:y^(c-a/'^(a-~by 


41 The left-hand expression 

= * / » I ^ , ILC . 4-t'' . 

l-i \i -;r” 1 I I 

_ I 2Ar , 21 , 4r® , 8a" 

- » f (»+r=0-(i-.r=n 4r" 

i-x ~ \ (I— j i+x* 

_ I 4.r^ 4ar^ 8a" 

i-a 1— a*^i+ar*'^i+a:® 

=_j_-4.ts . Sr" 

1 — t I 1-1® 

i_ _ Sar' 

i-a: t-a®^i+T® 

- » _ 8r' -f + 

I - r I I — a:“ J 

1 i6a:® 

1 — 1 1 —a"*® 

42 The given expression 

_ -(b-c)-(c-a)-(a-b) _^ 

(a-b)(b-c)(c—a) 


a)la-b) 


JfL 

i+a"® 


8r7 

I + T* 
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43 The gi\ en expression 

_ - -c)-bHc-n)- - b) 

~ {a-h){b-cic-a) 

- [a‘ib -c)-{-b^c-a)+ c'{a - b)} 

[a-b){b-cic-a) 

_ — \ — {a-b\(b — g)( t — fl)} ^ I 
“ (a-b){b-ci^c~a) 

44 The given e\pi ession 

_ -IxU ys)U -f)-0^+ft)(r-t)-fe=+tjO(t -JO 
(t 

_ - + -jO} 

{r-yyy-z)(,s-j.) 

^ -{~ix-yy^ -g)(r -i )}-(-(! 

(t -j' -0' --)(£- 

r 2(^ -;0O’-r)(g-t ) ^ 2 

“ (1 -y){y-s)(sr-r) 

45 The gi\cn expression 

_ - bc[.b - - cn(t — «) - ablti — b) 

~ (a~-byjb~c)'c—a) 

— {hdb - <r) + ca{f - <t) + abia- ^)| 

“ {jii-b){,b-c){,c-a) 

-\-fn~btb-r){c-n)\ 

Ut-b)[!>-c){c-rt) 

46 The given expi ession 

a, ~)- 0'^ + ^ - s) - (s- + ^^)(^ -y) 

-»)(r+‘) 

x^y+e- s-y)-j-{z+x—E~-x)-s^^ -x+x-y) ^ 

~ (j -rX;'+-) ” 

4*7 The given expression 

_ -yz{Y^s)-xz{z-r)-Ay{x -y) 
xyz(x-y){y-z){z~x) 

_ - {.ygCv - g) + xy{s - v) + x^'fx -j’")} 
xyz{x-)){y-z){z-x) 
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48 The given expiession 

_ -{x — b'!f.x-cXb—c)-{x—et){x—c){c-a)-{x~aY,x-b){a~b) 
(a -6)\b- cXc -a){x- a){x -b,{x- c) 

+{r^- x{a'^b)-\-abYja—by\ 

- [{x"-x{,b+c)-^-bf){b- c)+{x^-x\a-^ c)-\-ac){c~a) 

~ {a-b\{,b- c){c-a){v — a)(x -b]{r- c) 

- {bc{b - c) + a(ic— a) + ab{a -b)} 

^ - [t - f) + (f - rt) 4- (g - - 1 - C-) + ic^ - a^) + ia^ - 

(fl - b%b - c){c-aix - aix - 15)( i - f) 



~ (rt — b)[b—c)^c- a){x - flXt —b)lx — c) 

1 

~{x-a)^x-b){;c-c) 


49 


50 


The given expression 


{x-b) 

- a{b - €)lix - bfx — c)- Me— - a)(A - Q - cjfl - b){x — a) 

{a-b)lb-i:)ic-a^x -a)(x ~b)(x ~c) 

■\-c(a~b){x^ — x[a-¥b)+ab)\ 
-[(Ab-c)^'^- x(b+c)+ bc}+ bic-- a){r* -x(a+c)-¥ ac} 

{a - b){b - €)(/;- «)( r - a){x -b){x- c) 

C(a- - ^*)}+ -c)+(c-a)^{a- b)} 
- [t - c) + ^(c - a) + c(rt - ^ -t^)+b{c^— + 

(a - b^b - f)(t —a%x — a)lx - ^ Xv — c) 

a:(a— ^)(^- c)(c-a) 

la-b^b - c){c- a)(t - aXt - b){x —c) 


X 


The 


given expression 

c-{a—btx ~-a)(x -b) 

-a‘(b-cyyx- b)fx-c)-b-(c-a')(x-a')(x-c)- 
(a - bXb - cy,c - a\x - a){x -b){x- c) 

ac} + c*(a — r(a+ i) + aA}] 

_ ~\_a‘(.b-c){r‘^-x{b+c)+bt.}->rb-U-a)[x^-x{a+c)Jr 

(a- byb— cXc- a){x — a)(j: — by^x—c) 

+ abc{a{b — c)-¥b[c—a) + c{a — b))'\ 
bXc^--a^)+AKa^-b^)) 
_ — [x^{a^(^-^)+^'^c- a) + c^(a — ^)} - x{a^b‘— g^)+ 
(a - bXb - cXe-/iyx - a^x -b)(x- c) 
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{a-b\l/ - C)lc- o)(t -- flX^ ~ ^X"'- “ 0 

X* 

“(x-n)(i-^)(v -f> 

5 1 The given expression 

~ {c- + /ic+l){a -bjx- a)C»r - b) 
— («^+//a+^)(^-^:)(^ ~ b){x — c)— {b'^-irhb-\-k){c-~a){x —atx — c) 
“ (a-bXb-ctc-a^x-aix-bXx-c) 

{a- c)-¥ Jtc+ L)[a ~b){x~-x{a+b)+ ab}] 

_ — ^a^-Vfia-Vk){b~c)[x^—x{b-^c)-\-bc}-^{b'^-\‘/tb-\rk){c—a){\^—x 
~ (a-byb- c%c ~a%x- <I)C^ - ^)(t - c) 

(t - a) + (rt - A)} + k{bc(J) - 0+ ac{c— o) +rtA(rt - A)}] 

(r® - fl®) + {a- - A®)} + rtA4rt(A — f)+ b[c~ a)+c{a- A)) + abc/i{{b — t) + 
c®(rt® - A®)} - /n {<!( A® - c®) + A{c® - u®) + rifl® - A®)} - 1 ^{(A® - c^) + 
xU{-ib-c)+(c-a)+ia-b)}-x - c®) + A*(c® - n®) + 

_ - [■ar®{fl®(A - g)+ A®{c - n) + £®(<z-- A)+ r®A{a{ A -■c)+b(c~a)+c{a-^b)} + 
(ii - A)lA - c)(c~ a)(t - nX;r - AX^ - c) 

+ - (rt - A)(A - c)(c - «)] 

_ „ - (a - AXA - <:)(g - a)] - /n{{a - A^A -» c)(c~ a) 

{a - A)(A - c){c— fl)(r -ay^x- b){x ~ c) 

_ {a— A)(A — cKc — <i)( T® + bx 4- 4) 

~{a- b){b - c)[c~ a)(jr - a){x - AX^ — c) 

t®+/Ar+X. 

~ {x~ap:-bix~c) 

62 The left-hand expression 

a^c-b) b^ta-c) c^tb—n) 

be ac ab 

life- A) Afg— c) (kb — a\ 

be ac ab 

— cdb — c') — A®(i. — «) — c®(a — A) 

abc 

- — c) — b\c— a) - c®(fl — b) 

abc 

_ a\b -0+ b\c- a ) + - A) 

«*CA -c) + b^c~a)+ cKa - A) 
( <i+A-hc)(a-AKCT-cXA- cl 

--rt + A + f 
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Exorcise 62 


1 4 '<^ + 3 "=23 +5 2 

or 4.r-ar=S-3 
or 2t = 2 , 
r«=i 

51 — 6=2 .x +3 4 

5:i-2ar=3+6 

S *-“9 . 

- 1=3 

4 Car-- 3 )==(-»^“ 6 ) 6 

4 x- I2s=zr- 12 
44;-21 = - 12 + 12 

2.1 — o , 
r=o 

7 i 9 ~ 3^“>^+35 

or - 3 a:“S^= 3 S ->9 
or — 8.1 = 1 6 j 

r= —2 


3 A + 2 =t +6 

or 31 — 1*=6— 2 
or 2r“4 , 

-r»='2 

i 5 r- 9 =iir -25 
or i5A-iijr= -25+9 
or ipr*= — 16 , 

. r =-4 

2(1-15)= 5(1-1 0+4 
or 2j:-3o=5r-55+4=sr-5i 
or zr-5r=-5i+30 
or -3r=-2i j 

r =7 


3 

or 

or 

5 

or 

or 

or 


8 


3 (^- 

2) +7(21- -3)= 

5 (i- 2 .r )-59 


or 

3 r- 

-6+141—21 = 

5 -ior -59 


or 


i 7 r- 27 = 

-ior-54 


or 


174- + lot = 

-54+27 


or 


271:=- 

-37 , 

e 


ijf- 

-4(51:- 8) + 17=0 


or 

« 3 ^- 

■2Qr+32 + i7 = 

0 


or 


- 7 i:+ 49 = 

0 


or 


-74 = 

-49 . 

10 


i 4 (jr- 4 )+ 3 (T+s) 

- 6 ( 7 - 24 r )+4 


or 

141:- 56+31 + 15 

=42— izi +4 


or 


i 74 ^- 4 « = 

=46— 124: 


or 


I 74 ^+ 124 r' 

= 46+41 


or 


291:' 

=87 , 


:r= — I 


A = 7 


r =3 


17 
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11 

or 

8 ( 2 #- 7 )- 9 ( 3 a:-i 4 )=i 5 ,, 

i6r— 56— 27^ + I26=I5 


or 

- n;t+70=rs 


or 

-iij:= 15 - 7 o=-ss , 

12 


3 x - I3(2r- i3)=4;r-20 


or 

3a:-26A + 169=4^-20 


or 

— 23ar + 1 69 = 4jr - 20 


or 

-23a:- ^*‘=-20-169 


or 

-27jr= -189 , 

13 

or 

49 +ij(S^T 27 )= 8 (s+;r)- 3 A 

49 + 65J : + 35 1 = 40+ 8;r - 3r 


or 

65.r + 400 = 40 + jj: 


or 

65^-5^=40—400 


or 

6Qr= -360 , 

14 

or 

1 6 - 5(72: - 2) = 1 3(^ - 2) + 4( 1 3 - j:) 
16-35A + 10=132 -26+ 52 -4^: 


or 

26-3fr=9r+26 


or 

“ 35 ^~ 9 .*'= 26-26 


or 

0 

II 

1 

15 

or 

8 ^+S(^+ 7 )+ 9 ( 2 ^+ 23 )- 3 (^+ 6 )=o 
av+s;r+35 + i8r+207- 3r-i8=o 


or 

8x+ 5r + i8r- 3r= - 35 - 207 + 18 


or 

28jr= -224 , 

16 

or 

(:r - 7 )( 4 a - 29) = (z*. - s)(zr - 1 7) + 1 
+tr® *- 57:^ + 203 = 4x3 - 44a: + 85 + 1 


or 

- 57 ;c + 203 =- 44 x +86 


or 

-57x+44x=86-203 


or 

- 13«=-117 , 

17 

or 

(3^ + 2 )( 2 a: - 6) = (4 - 3 *^)( I - 2 X) - xo 
&«:*- i 4 x - 12=4 - UX+ 6x* - 10 


or 

-I 4 x-i 2 =-iix— 6 


or 

-I4x+ux=- 6+12 


or 

- 3^=6 , 


X ^ S - 


x==7 


-6 


X=zO 


x=-& 




X =^—2 
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18 (sr+sX&f- 7)=(3^+=X9tr-n)-(3a^+iX3a^-0 
or iaar-+9r-35=27^’-'2ix-26-9r*+i 

or iSj:5+9r-35 = l 8 :r*~ 2 lJ :-25 
or 9^+211^-25 + 35 

or 3or=io , 

19 (r+2)(2X+5)=2Cr+i)’+i3 

or 2r*+9r-*-lo=2r*+4r+2 + i3 
or 9r+io=+r+i5 

or 9r-4J:=l5-io 

or 5*^=5. •*■=* 

20 (r + 1 )( 4 X - 7) - Or - 0 (^^+ 5) " SC^ + 2 )* + 5 

or 4j:*-3r-7-Cr=+4a:-5)=3rS+i2x+l2+S 
or 3r*-3r-4x-7+5=33:S+l2r+I7 

or -3r-4jr-i2x=i7+7-5 

or — I9r=i9, x=-i 

21 30r-4)’+S('-3)*=(2x-5X4Jr-l)+24 
or 3(x*-ar+i6)+5fx*-6r+9)=ar’-22r+5+24 
or 3r®-24x+4S+5x*-3ar+45=&r’-22r+29 

or — 24X— 3or+22x=29-48— 45 

or — 32 x=-64 x=2 

22 (6r+9)s+<Sr-7)’=(zctr+3)*-7i 
or 36r®+io8r+8i+64x*— II2T+49 

= ioox®+6Qr+9-7i 
or lo&r— ii2r— 6Qr=9— 71 — 81— 49 
or -64 x=-I 92, x=3 

23 5(a^+O*+70r+3)5=i2Cx+2)* 

or 5 t^*+ir+l)+ 7 (^*+ 6 T+ 9 )=l 2 (r*+ 4 r+ 4 ) 
or 5^®+iar+5+7x2+42x+63=i2lrS+48r+48 
or lQa:+42x-4&r=48-5-63 
or 4x= —20 , 


x =-5 



26o 
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24 : 


(3r- i 4 )*+( 4 r- i 9 )*-{ 5 r- 23)*=22 


or 

gar* - 84a: + 1 96 + 1 - 1 52ar + 36 1 - (2 5^:3 - 2301: + 529) 

= 22 


or 

- 84a: - J 52A +230ia: =22-196-361 + 529 


or 

-6ar=-6, x—x 

25 


(Sa: - 8)*+ (lar - 7)*=(i3ar - io)*+37 


or 

25ar*- 8Qar+64+ 144a.*— i68ar +49 

= i69ar* — 26Qr+ 100 + 37 


or 

-8or- r68a:+26oar=ioo+37-64-49 


or 

I2a:=24 , ar=2 

26 


(x— 1)*+(A + i)S=2a:(ar*— 1)+4 


or 

2(arS + 3r) = 2(x^ — ar + 2) 


or 

a:*+3ar=ar*— a +2 


or 

3ar+ar=2 


or 

4 ar =2 , r=i 

27 . 


(a: - 2)*+ 2ar* + (ar + 2)®= 4ar*(r + 2) 


or 

2(ar®+ i2r)+2a:®=4a:*(a:+2) 


or 

2a:® +24ar+ 2ar*= 4a:® + Bar* 


or 

24ar=8a* 


or 

24 =aar , a:=3 

28 


(ar + 2)far + sK-r + 4)+ 96 + 9 ) + S( 3 rc + 13) 


or 

arS+(2 + 3 + 4 )ar* + (6 + 8+i2)ar + 24+96 
=ar®+ 9 a®+i 5 x +65 


or 

9r*+26ar+ I 20 = 9 ar®+ isr+65 


or 

26r-i5ar=6s — 120 


or 

iiar=-55, ar=-5 

29 


3(ar*- I4)=(ar+ l)*+{ar- 2)*+(ar- 5)* 


or 

3(a:®- i 4 )=a:*+ 2 x+i+ar»- 4 a: + 4+ar*-Toar+25 


or 

3(ar*- 14) - 3(ar*- 4ar + 10) 


or 

x^—14 =ar®-4r+io 


or 

4ar =10+14=24 , ar=6 



EXERCISE 62 


261 


30. 


a{x~d)==b{x—b) 


or 

ax-e^^bX’-b'^ 


or 

ax — bx=^a^—b'^ 


or 

x{a— b)’=(aAr b){a~~ b) , 

31 

or 

3(;c - «) + 5(2jr - 3rt) = 8« 

3r — 3a + lotr — I S<*= 8a 


or 

i3:»:s=8o+3a+iSa=26a , 


x—a-\-b 


x=ia 


32 (ji:+a)(;tr+i)-(«+^)®=(j^-«)(:«^-^) 

or ‘^x{a■^rh)={fl^rbf , x^^aArb) 

33 e^[x — tiiArb\x—b)=^abx 

or xii^Arb'^ — (efiArb“^)—t^bx 
or — 

=»(/*+i)(fl* — 0^+^®) > x^aArb 


34 «t*(x->/0+«’t*+«)+»««iP==o 

or j»:(;«®+n®+«m)— (>«®— 7z®)=o , 

or j:(;«*+»z» +«*)=(;«’—«*) 

=(/«-»X^«*+w»+«®) , ' X’^m—n 

35 2 o)+fl(;r— 2 ^)=(a— J)® 
or x{aArb)—Aab={a—b'^ 

or x{aArb)—{a—b'f-Aab 

=(«+i)® } * x^aArb 

36 a(4;c-a)xi(4r-i)-2a^«=o 

or 4x{a+b)-{a^+b*Ar2ab)'=o 

or 4x(aArb)={a+b)^ , jr=J(o+J) 


37 a:(af-o)+;r(;c-^)— 2(ar— 

or 2x^-x{a+b)—2{x^~x{a+b)+a6}=o 
or x(a+b)-2a6=o 


01 


x(a+b)=2ad j 


X' 


2ab 

aArb 



KEY TO AL-GEBRA MADE EASY, VOL I 


(s: + 3 «)(^ - 3 ^) + 3 (^ - 3 aX^ + 3 ^) = 4 (* ~ 3 «X^ “ 3 *) 
or + yc{a -b)- <^ab + 3{r* -'3x(a -b)- <)ab} 

=4{x'^-3x(a+b)+gab} 

or yc{(a— b)—s(a-b)+ 4(a + i)}= 90^(4 + 3+0 
or 3»:(2fl+6i)=9flA 8 

or x{2a+6b)=iab 8 

or 2x( a+3^)=3«i 8 

or :c(«+ 33)= I2a^ , ' x=.- ^^^ 

fl+30 

(28 + 2f- j;)® + (2i - 2c+:r)® = (2^ + 2rf— r)® 

+ (2^-2rf+2r)* 

or (2i + 2f)® - 2 j:(26 + 2c) +;r® + {2b — 2cf ^2x{2b— 2c)+x* 
—(2b + 2rf)* - 2:i:(2^ + 2rf) 

+X^ + (2b — 2</)^ + 2x(2b — 2rf) +«® 
or 2(4i* + 4^®) - 2;i:(4f) = 2(4^® + 4^®) - 2jr(4rf) 
or — 8ar(t-rf)= -8(c®-rf®) 

or x(c-e!)’^{c+(fl{c-(i) , x^c+d 

{x-‘d!^+ix-b)^+(x-cy=‘${x-a){x- b^^ - c) 
or ;t® - s^m:® + 3a®x — a® + jt® — 3^ jr® + 3^ ®i: — ^ ® 

+;r® - 3«® + 3 C®j: - c® 

= 3{r® —x\a + i + f ) +x{ab + ac + be) - abc] 
or 3x^{a+b+c)—a—b—c}+yc{a^+b'^+c^-ab-ac-bc) 

=c®+ 6®+c? — 3afic 

or 3x{a^+b^+c’^-ab~ac-bc)={a+b+c)[a^+b^+c'^ 

— ai — ac—bc) , ;ir=5(a+d+0 

(x + a)® + (2: + b)' +(x+ cy = 3(4: + a)(j: + b)(x + c) 
or ;»:®+ 3«2^®+3a®j: +a® +;r®+3&c®+3^®:r+i®+jr®+3Ci:® 

+ 3c®;tr + «:®= 3{2:®+,*'®(a+d + c)+a;(a^ + ac+bc)-\rabc} 
or 3jr®{a+i+c-(a+i+c)}+3;r(a®+i®+c®-fl^-r.c-Jtf) 

, = ^abc — (a® + ^® + c®) 

or 32r(a®+J®+c*— ai — atf— fe)= -{a^+b^i-c^ — sabc) 

= —{a+b+c)((afi+b^+c^—ab—bc—ca) 
A?— -^(a+i + c) 



T 
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5 + 5 =f+ 7 , '43 

2 3 

a 0 

^^_.T ~e 

XX, 

or 7=b—a 

“ Iri)-' ' 

a 0 

or 6 "”^' !• — 12 

x^ab 

t / 


44 


or 

or 

or 

or 


r X ^ 

6"5~ 

“ 30 ' 


IS 




+7 



Ar «30 


45 


or 

or 

or 


234 


X 

6 







46 


or 


ox ax 


abx ** 




or c^x = i , 


1 - 



47 K'^+i)+K^+2)+J(x + 3)^i6 

or ’^j{C6j:+6)+(4r+8) + (3a: + 9 )}=l 6 
or 13^+23 = 192 

or I3r=i92-23=i69 , < x=t 3 - 
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48 


jr -6 ar-2 

8- — 


or 

i 8 )+(S 4 ;- 2 o)=:^S 6 - t:+2) 


or 

7 ( 8 jr- 38 )=i 5 ( 58 -r) 


or 

54*:+ 1 5:1: >=870 +266 


or 

7Lr=ir36, ;c=i6 

49 


^ 2r-i3 g 4 V- 3 S 

10 9 15 


or 

^ 9 x+ 20 x- r 3 o)=’^(i 2 o- 4 jr+ 3 s; 


or 

29 ;r- I 30 = 6 (i 55 - 4 r) 


or 

29^^+244: =930+ 130 


or 

53.t=io6o , 4: =20 

50 


^+7 4:+ 13 4:4-17 4:4-27 

2 S 7 ~ 4 


or 

35 ( 4 f-l- 7 )+ 14 ( 4 : 4 -l 3 )-i-io( 4 :-H 7 ) jir-»-27 

70 4 


or 

70(4: 4 - 7 ) + 28(4: 4 1 3) 4 - 20(4: + 17 ) = SSOr + 27 ) 


or 

704: + 490 4 284: 4 - 364 -f 2c »: -4 340 = 354 : 4 945 


or 

704 : 4 284 : 4 2or - 354: = 945 - 490 - 364 - 340 


or 

834:= -249, 4?= -3 

51 


g,_ 4 :- 7 ^ 4^-2 

3 S 


or 

19-4:47 44:-2 

3 5 


or 

5(26 - 4 :) =3(44: -2) 


or 

130- 54:= 124: — 6 


or 

- 54: - 124:= — 6 — 130 


or 

-I7x=-I36, x =8 

52 


x-i 4 : -9 34: -2(4: -2) , 

32 7 


or 

4 :-i 4 :- 9 , 34 :- 24:44 9 

3 2*7 2 


or 

I 4 (*'- i)- 2 i( 4 :- 9 ) 46 ( 4 : 44 )=i 89 


or 

144:- 14-214:4 18946a 424= 189 


or 

144:— 214:464:= 14— 24 , X=JO 
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or 4(2;c-9)+6r-27(;c-3)=36x2S-io&»r 
or 8*— 36+dr-27ar + 81 = 900- lo&r 
or 8^ + 6t - 27 a: + loSar =-900+36-81 
or 95Ar=855 , a: = 9 

64 =36 

2 \ 7 

or 7(9r+7)-2(7A-r+2)=i4X36 
or 63a: + 49 “ — 4 =5^4 

or 63r-i2:r=504-49+4 
or SiAr=459 , a ;=9 


55 


73 r+<,_/ =or-A 

4 V 9 / 


or 

9 ( 7 a: + 9) - 4(9* - 2ar + 1)= 36 X 7 


or 

63*-+ 81 -28*— 4=252 


or 

63;!: - 28r = 252 - 81 + 4 


or 

35^=175 . a: 

56 


a :+7 -.I 2 :i :+5 . *o- 5 a: 

3 7 8 


or 

56Cr + 7)- 23 X 42 = 24(20:+ 5)+ 2 1 ( 10 - 5^) 


or 

5&r + 392 - 966=48*-+ 120+210- 1050: 


or 

56r-48r+ 105;*= 120+210—392+966 


or 

ii3*'=904 , o:=8 

57 


or-(3r-2^) = |( 2 or- 57 ) -5 


or 

30* - 3(300: - 20:+ S)= 5 ( 2 a: - 57) - 50 


or 

30o:-84o:- 15=10*— 285-50 


or 

3Q*-84*-iQr= -285-50+15 


or 

-640:= -320 , x = 


88 

or 44+i)+7j-3-9l-*(l + })+33-8+-ft 
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59 


or rl 




OT * £23.7J.=iZ3 . 
168 24 24 


t68 „ 

x = =7 

24 


or 

or 

or 

or 




3a 

62: — 2a — 4 j:+ a + 3^ — — =0 


6a:-42:+3:r=2fl-fl+ 

5 *=Sf. 


3« 


2:==- 


-55 

'25 


60 


or 

or X 

or 


•a:-3 i^-3 ^^ ^-y+'2 ■ r-6 y 
7 3 “ 2 3 "^8 

■^( 4 “ J”iV+ J~B)=r +2 + ^— I 
/ 24-28-14-f 56-2 i \ 17 

\ 24x7 rj 

*7 x= 24 .’ 


24x7 7 


61. J(:r-2)-^(x-4)=iJ2(22:-3)-2f 

or 

or ^(' 2i-24-28 \ 7-77-7- 16 
\ 8x7x3 } 7x4 


or 

or 


-31 .-93 

8 x 7 x 3 7 x 4 

X 

6“3 • 


x = i 8 



EXERCISE 62 


a— t ^ zn—x 2a— X 


I f-i =sl 

a 2a 3 a 


V "7 

X -7 — = — I 

6a 


&g-i3 x-J_x X 
9 " 8 7 ^ 

or -*^(§-t’r"'i-^)=-9-A+V 

or 7+8\ -891-9+143 

V 99 56 / 99 


xfl^ i5)^Zl5Z 
\99 56/ 99 

/ 728-148s \ ' -757 
\ 99>«56 / 99 

;r -757 -757 

99x56 99 ’ 


2a:-3.3r-8 4^+15.! 

6 ** ■ ■ ' «= — — — 

11 2 


or 

or x(ll±lZl]^,+il±16 
\ 33 / 33 

or + 

or , 


■ 4^+3 I 13x^ 83:+ 19 , 

9 108 18 

or i2(4A + 3)+i3x=6(8r+i9) 
or 48^ + 36+ I3r=48r+ii4 

. J33^=ii4-36=78, . , ;r=6 
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■ ar^-2^ AT— 3^ _ 2ar^-3 - ^-5^ 

4 S 8 “ 3 

£:_ 5 _ 5 . Z=:^_ 3 _£+ii 

4 S'” 5 "**io 4836 

M-i+J)=-|+¥+f-* 
y/ - 3 + 5 V - 45 + 220 + 75-84 
IS / 120 


b-'X c—x b-x- 
bx c b cx 
or e{a—x^—bx{b—x)’^cx{c—x)’^b{b—x’‘) 
or ac— cr®— c**— 5 *+fi** 
or ac—b-x—(?x~ 1 ?^ 

or —b'^x—chc=—l^—ac 

or ar( 3 *+c®)=^®+ae , x=s 


ac+^ 


£± 3 ij.^± 3 i=£±il 

IS 25 55 

j 4 - 2 } x 4 - 3 | ^. r+ 4 ^ 

3 5 " 


■*^J+i^— A) =el“| — 5 
y55 +35-r5 \ 25-55-44 
\ 15x11 J 66 

x= -?tx^= -W= -2^ 


69 !«- 13 19x4-3 5 y- 25 ^ _ i 7 -g +4 

25 7 4 21 

or 84(iix-i3)4-300fi9r4-3)-525(sr— 

=30ox i97-ioo(i7x+4) 
or x(924-«-S700— 2625-H7 oo)=59ioo-400 

-13300—9004-1092 

or 5699^=45592 , . :r=8 
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j-2gi; 2-<jA y s^-Kto-y) 

2 «3 39 

or 39U--vji)-6(2-dr) =78A-2(5jr-£+2A) 
or 4^(39+36-78+ io+9)=5+ 12 + 
or t , 4r«=li 

V-r,(i + t) i-?4r 2^+-?r(x-j) 

— 4 — +ir — H — 

9r-2 — 2.r 2f5— t) 60+t — i 

or +—^ ta ■■ ■ 

J2 55 55 

or 55(71 -2)+24(s-t> «=i2(59+r) 
or 3851-110+120-244 =708 + 124 
or 3851-244-12.1 = 708 + 110-120 

or 349r=698 , t=2 

i(4-fl)-J(2r-3^)-2(rt-4) =3o{ioa+ii3) 
or io(i-n)-6{24-3i)+i5(r-fl)=3o(iofl+iii) 
or 104- i2.r+ isx-3oofl+33oi+ 10a- i8i+ 15« 
or 134=3250+312^=13(250+24^) 

4=250+24^. 


zt+o 1 - ^ 3or+(o-^)- 
b a ab 

or 0(24+0)— ^—^)=3o» +(fl -^)9 
or 4(20— i— 3 o)=(o— ^)®-o’— 

or - 4 (o+d)=- 2 o^ , .r — 

o+i 


24+1 402-34 471-64 

29 ^ 12 ; 2 

or 12(24 + 1)- 29(402 - 34) = 29 X 108 - 1 74(471 - 6r) 

or 24«^+87 a- 104+1 =3132- 81954- 12 + 11658 

or -933-1 = -67176 , r=72 


■y+5 . -y+io ^ 

44-9 44-7 

or (4^-7)(i+5)=S(4^-9)(3r+30 
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KEY TO ALGEBRA MADE EASY, VOL I 


or 

3 ( 4 ;r® + I 3 ar - 35 ) = + 97 ;r - 297 


or 

39;r - 97X = - 279 + 105 


or 

-S8:r=-i74, x =>3 

76 

r 

or 

7 X + 2 7x+6 

17V+ I4"~17j: + 26 

7a- + 2 7a: + 2 4 

I 7 a:+I 4 '^ i7r+26 i 7 j :+26 


or 

( 7 X + 2 )( ' . 

\i7;t:-fi4 I7x-f26/ i7;r + 26 


or 

( 7 ar 4 2)( + 4 

[(t7x+i4Xt7x-+26)J 17X+26 


or 

I 2 ( 7 X+ 2 ) 

17 J^+I 4 


or 

3 ( 7 ar + 2 )=i 7 ar-H 4 


or 

21X- i7a:=i4-6 



N 

II 

R 

00 

II 

77 


2 X -7 3 ( 2 X-l) 

3X-8' gr-2 


or 

(zr - 7)(9a: - 2) = (3a: - 8)(6a: - 3) 


or 

1 8a:® - 67a- -f 1 4 = 1 8a:® - 57a: + 24 


or 

-67 + 57 a:= 24 -i 4 


or 

- iQa:= to ; x= - I 

78 


i 3 - 6 a: 7-9ar 

3 + 4a: 7 + 6a: 


. or 

( 13 - 6 a:)( 7 +6t) =(7 - 9 arX 3 + 4a:) 


or 

91 ^36a:-36a^* =21 -fa:— 36a:® 


or 

36a:-a:=2i~9i ' 


or 

35 ^:= -70, a:=-2 

79 


J 

10(7 + 4a:^ 27 + 8a: 

7 +iSa; ~ 4 + 3 ar 


or 

io( 7 + 4 ar',( 4 - 1 - 3 ar) =(7 + isa:)(27 + 8ar) 


or 

280 + 370Y+ i2oa:®= 189+46 ia:+ i2Qa:® 


or 

370a: - 46 la: = 1 89 - 280 


or 

-9iar=-9i , ar=^ 

J 



exercise 63 


m 


iS-V ?£±5 _ i 7 -Vl 
5 3 

or =^-V^ 

or -:^L;f_|r+V^=V“3+2 
~6y- 36^+70^ .^ jjt 
45 

^ = l±OT^=l. '^=¥ = 7 ^ 

45 3 *5 


Exercise 63 


lix - 2 X = 3^-> 5 
or 5^-;r( 2+ 3)=“* S 
or 5:tr-5'f=-*S 

or ■" 05.1’ = *" I 5 » 


jr= 


L 5 =i 5 ^ii± 9^27 

05 5 5 


3 75-*'+ 5“2 25a rh 8 

or ;«r(3 75'"2 25)=8- 5 

or I 5^ =7 5 » * 

5 

or 6r- iSa- 05 = 2a:+ 4 45 
or 6a:— i8ar- 2a:=445- 05 
or 22a:=4 4 i 



X=^=20 


r +75 ^-25 
125 25 

or 2a:+i 5-it-+ 35=375 (multiplying both sides 

by 25) 

1^=375-15-25=2 - 

s^_ JL+ 

5 05 005 0005 

ar- 10+ rooa: — 1000=0 


or 

or 


IOIX = IOIO 


a:=io 



KEY TO \LGEERA MADE EAS\, VOL. I 


6 


7 . 


8 


9 


10 


or 


or 



or sr— i5r-7 5=36-2r->-4 
or 3 r +4 5 r-*- 2 r= 36 -^ 4 -i -7 5 
9 5 ^=-i 7 5 ; 


jr -*-2 

--^ 6 S=; 3 S 

r — 2 - ^ 


or 


or 


JT — 2 
JT — 2 


=3 3 S- 6 S 


= — I 


or 

or 


2 3 r=i ; 


7x~*4=-67x- 5 
or 7 x— 67r= 5 —’-i 


or 

02 r=T 

ir -3 -1^ 


3r- 4 o 6 r 

or 

2 x- 3 ^ 

3r-2°° 6 r- 

or 

( 2 x- 5 X 6 r-' 

or 

I2r-— 32r— : 

or 

- 52 X- 3 J 

or 





:r==ix^'i«5 


x=tJ 


i;ir-s- ^ 3 y-^ 25 _ 3 & oor- iS 
6 •2 "9 

or s— I--** 2 

* 

or 3ar— -jr— 75=56— 2r— i 

or 3 or—d 5 r— 75=560— cor-*- 40 

or 3 Qr— J5r+2Qr=56o— 20— 75 

or 95 v®=i 75 . 
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11 

, . 02X+ 07 X + 2_^ p 

S'+ 03 -—9 5 


or 

4 s;ir + 6r+2i-r-2=85 5 


or 

4 Sjr + er-J^^Ss 5-21 + 2 


or 

9 5A = 66*5 , 

12 

or 

405 '3 *8 36 

Qr 8-22: X 24-&t: 

13 5 ^ 6 

9t "2(4-1:) t 6 { 4 -j:) 


or 

15 I 6 2 

j:" 2 ( 4 -J^) ^ (4-*) 


or 

I , 2 _ 6 * 5 

2 ( 4 “:i^) U--*^) ^ 


or 

3 f > \_4 5 

2\ ^-xj X 


or 

» _» 5 

2(4— j:) X 


or 

X=l 2-3A 


or 

4:r=i 2 , x= 3 

13 


. CX3IX- 125 5-A 

oiia:+ !!-=s 145 

6 03 


or 

^.^.•*:-l25 5000-10001 

6 03 


or 

33.1 + 5^-625=500000- looooar-435 


01 

381' + 1 ooooor = 500000 — 435+625 


or 

iooo38r= 500190 , 1:=] 



Exercise (64) 

1 

or 

5^+6 641-35 201+23 131-7 

4 15 16 + 3 

5^+6 201+23 131-7 641-35 

4 16 3 15 


or 

or 

201+24-201-23 651-35-641+35 

«6 .5 

76 “ 15’ 



18 
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KF\ TO ALGEBRA. MADE EASY, VOL I 


17X-13 . ioSr-75 27 a-»-i9 . (S°ts )^~39 

9 32 b 27 

__ I7:r-i3 ».5or<!>i— 39 27 ^ + 19 io8r+75 

~ 27-8 32 

5 ir— 39 -go,Vjr -»-3 9 ioS.t + 76 - ioSr -75 
27 32 


or 


or or j'grx 32 = 27 , 

37 


I 1 Js 


or 


or 


293:- 18 i 8 qr -93 _ (86S*)ar-54 , 27^ - 13 
8 49 24 7 

29A-18 86i,x-54 ^ 27y -»3 i893:-93 

8 24 7 49 

87^:- 54 -861^ 3 +54 i 893 -- 9 i-» 8 »r + 93 

24 49 


-‘ft 2 Sr 

or =1— = — or 


24 49 21x24 49 

63x2 >8_,i 

^ wm - - - S — —= ■» T 

49 7 


or 


or 


idr 


idr-17 23r-i5 I4 2tvr-i53 92->'-65 

9 16 81 ” 64 

-17 1421V-153 92^-65 ■ 23 - r -»5 

■ ~r^. * .4L 


81 


64 


16 


I44r- I53-I42f~er+I53 -924 +65 + 92A -6 0 


Si 


64 


5 

or 

bi 64 


81 xjx 16 81 . 

X =^——2 = — = 403 

64 X 25 20 


or 


or 


i8r- ig . 1351^+622 273 + 14 , io6fV- * *4 

5 ; 

i8r-i9 io6^3--ii 4 27t-»-i4 1353 +62^ 


42 


65 


loSr- 114- loSy^^r-J- 14 _ 135^^4-70- i35^-62j^ 


42 


65 


* ^ »< p 1 

or or _ 

42 65 13x42 2x65 


or 


v='- 


2x13 2x13 



U\1 KCISI 64 


^75 


414 37^ t64-<-^«o7i''>< >64!;l~95-t _o 
IS ^ 2b H2 75 

33- '9t i64JH-9S^ _ 4«+a7J i644-rio7}?).-- 

165-951 - 164^2 + 95.t 164+ io8t - i64--io7^ Jy 

75 * *>'2 


01 


J? I t 

• - or _ 


or ^=1-” 
75 " 


5 X 28 I 5 2b 


r= ■ 


or 


or 


i8-4n t7- i6t , 9'?— loi i4-3ir 

9 5 7 

i8-4»t 14 - 32 a 17 - ><M QJ ^-iar 

97^5 

126-2871 - 126+288.1 85-801 — 78-r,-+8oi 

63 “ 40 


1 6J;' 

or , 

63 40 


. r45>f63 _S7 

1 loi 

21x40 8 


or 


pSr -73 741-9 >3 -«-t 6 
21 “ 3 “ 15.1-9 

7 5-1-3 


981 -73-981+63 


or y-- ■ * 3 a — 1 6 

7 “5-1-3 

or io_ t 3 y-i 6 

7 5A--3 

or 5ai -30=9ir- 1 12 

or 501 -gii = — U2+30 

or 4 Ii<»82 


1 >-2 


951-159 ^1 91-29 171-47 
35 ”'7 ”231-59 

or 951-159 191-29 »7 a -47 

35 7 “ ' 23A - 59 

or 95y-i59-95r+l4S >7i-47 


35 


23^-59 
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10 


11 


KEY TO ALGEBR-V MADE EASY, VOL I 


or 


461 - 118= 

= 851-235 

or 


39 ^= 

= 117 , 


9 Ji:-2i . 
S6 

241-93 
35 -*^- 138 

131+9 

8 

ftr 

911. -2 

!i 13A+9 

241-93 

Ul 

56 

8 

35^-138 

or 

9 ii:-2i 

1-911-63 

2 +r -93 


56 

351-138' 



-84^ 

241-93 

Ul 


56 

lOO 

1 ^ 

; 1 

! 

or 


J -=. 

241-93 


2 

352^- '38 

or 


1051-414= 

481-186 

or 


1051 -481= 

- 186+414 

or 


571= 

228 ; 


1 171-26 

i 6 t -77 _ 

« 3«^+4 . 34 


135 

^231- no 

• 5 "^27 

or 

1611-77 

13^+4.-*^ 117:^-26 

231-110 

15 27 135 

or 

161-77 

1171+36+ 19- 1171+26 

231- 110 


'35 

or 

161-77 




231 -no 

135 5 


or 

801-385 

=691-330 


or 

8qi - 691 

“-330+385 = 55 

or 

III 

= 55 , 

•’^=5 


12 


61-74. ,1 + 1611: 5 i2l-Sx 

• iJ+2i:+ = 4-2 — ■ — S 

13-21: 24 ^12 3 

or 6r-7^ _ 53 » + i6a: 

13-21: 12 3 24 

or 6a’-7^ lo6-iot+64i:-48i:-i-l6r 4 I 

13-21“ 24 “24~6 

or 36 u :-44 = 13-21 
381 = 57 , 


or 


r = ^i=.J 
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2a:+8^ 131 -2 ^ t 7t r+16 

9 " i7f-32^3~ *2 36 

or 13^-2 2y+V t yx x+j6 
17^-32’^ 9 ■^3'"i2'’‘ 36 

8 :i+ 344 -t 2 Jr- 2 iy+t+l 6 50 25 

36 “ 36 " 18 

or 234a - 36 = 425.1 - 800 
or 2341:— 4251 = -800+36 
or -1911=— 764, jr=4 


4 «- 35 ^ 7 - 2 ^- ^ «+ 3 ^ 2 x -‘2 ^ 

105 i4(.x-j) 21 ~ 6 

or 7 -^ir- ^ 4 «- 35 y ^ + 3y , 2y-V 
I4(r-i) 105 21 6 

82 — 70;c— io-3or + 7Qr — 77 
~ 210 

== Ljl 5 £ 

210 '' 14 X 3 

or 7 - 2 .f‘ _ i+6x 

x-t “3 

or 2i-6r==-i+i-6r2+6x 
or Sr=20 , r=4 


^ 2 ^ 

jr-i r+ 7 ’ 7 (r-i) 

or ~! 2 _ 

r-i 7 (x-i) r+7 

— - — or 3 _ , I 

7 (a-i) 1 + 7 7 ir-i) .r +7 

or 3^+2i=7jr-7 

or 3 -r- 7 i?= -7-21= -28 

or -+r=-28| r=7 


or 


i— +_4 6 _ 

5 ( 3 ^^+ 4 ) 2 r+ 3 “ 3 jr +4 

- 7 -^ 6 ^ 

5 V 3 ^ + 4 ) 33 ^ + 4 2 a :+3 



KEY TO ALGEBRA MADE EASY, VOL I 


35 ( 15 . 


or 

or 

or 


2-30 , 

S( 3 ar+ 4 )' 

28 


2V + 3 
4 - or 


S(3j: + 4) 2X+3 " 5(vr + 4) ^ + 3 
i4.*'+2i = 15^ + 20 , x=i 


17 


or 


or 


01 


or 


3^-5 7(4*^-7) 9(3^-5^ 4^-7 
^ 7 2.6 


3^- 5 9(Vi-5) 4t-7 7(4^ -7) 
27-7 14 + 6 

9 ( 3 i- 5 )~ 7 { 4 '*^- 7 ) 

20 20 

9(3^- 5) “7(4^ -7) 
27 jr- 45 = 28 r -49 . 


18 


II 


or 

or 

or 

or 

or 

or 


12(14.^-19) 9(13^-14) 14^-19 13^-14 

II 3 2 7 


12(14^;- 19) I4jr-i9' 
11 - 36 


13^-14 9 ( 13 ^- 14 ) 
-18-7 


t2(i4r-i9) 9(13’^- >4) 
25 35 

4(14^:- 19) 3(131-14) 

56 x- 76 = 39 r -42 
561 — 39:r = - 42 + 76 
« 7 A = 34 . 


r=2 


19 


5 ° 


37- V 


35 


49 


or 

or 

or 

or 


3:r-i i2j:— I izx—i 33.-1 

50 - 49 +,^;jr 35 - 37 +^j: 

3 r-i I 2 T-I 

I \x-2 
3 r-i i2r— I 
1 :*+ II^Ia - I = T®- 6 \^ + 2 

3x4 

73 73 


i 8 Jr «-3 



LXKRClSr 6 1 
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20 


or 

or 

or 

or 


(i4Vi + T9l - ?,r-f8 . Ui)x-9 

or+s r+8 2.t+5 2(:i+8) 

(iS)x + i9}.!-2o]J + (ii''i (tf.V~9+(trt)y+»6 
(it + S) 2(^+8) 

3t-i _ 3.1+7 
2t+S 2(1+8) 

6i-+46t— i6=dr^+29i +35 

171 «Si , ;r=3 


21 


or 

or 

or 

or 

or 


( 9 }: H ^ , 6 51+4^1 7 Sr + sl 1 . 

41+7 SLi+29' Sr + 29 4 f +7 

-32-(4!")r+29 75^ + 5^ A- 6 sA- 4 l< 
4r + 7 8.1+29 

51 ~ 3 lot + 1 
4 ;j +7 81+29 

4 ai®+i 2 i 4 — * 87 = 40 t®+ 74 r +7 
i2ir-74r=7 + 87 

47^ -94 , ;r=2 


22 


I 


or 


t-i 1-2 t-3 

I 122 

r- I ”t - 3 '*i^ 3 '’t -2 


or I f r-2-t+3 l 

(»- ‘)(f- 3 ; -\(i- 3 Xt- 2 )J 


or 

or 


t - I t -2 

-r+2 = t - I 


or zr« 


■j 1 


!■=>( 


23 




+t + i 4t+5 4^ + 3 
1 4 


+r + i 4.t+3 4t + 3 4t+5 
or 3(4^ •^ 3-41 - I 1 _ ■ f 4 'r+S- 4 i^-l ) 

U4t + 0(+r+3)i V(4i+3)(4i: + 5 )) 



28 o 


KEY TO ALGEBRA MADE EASY, VOL I 


or =• or — ^ — = — 2 — 

4 Jr + i 4:r+i 4r+5 

or i2i:+i5 = i 6 v + 4 

or 4j:=u , r = 25 


24 


il 


8 


25 


or 


or 


or 


3X+11 

8 


jr+i? 

8 


3^ + 5 
7 


3x + if 3X+17 yr + s 
g f 3£4j7-jr-^'\ ^ f 3r + ii-3j:-5 l 

\(3jr+ii)i3Jr+i7)J \(3^ + 5X3J^+ 1 OJ 

8 x 6 7 x 6 

32-+i7"3.r+s 


or 


24 r+ 4 o= 2 i;r+ J 19 

or 


II 

D 

H 

O' 

II 


6 

4 9 7 


5^ + 7 

5 Jr+i 3 “ S;r+i 3 Sar+ig 

or 

6 

677 

5-»^+7 

Sjr +13 5 : 1:+ 13 5 :ir+l 9 

or 

fij 5r+i3. 

-5^-7'> -f 5i' + i9-5J^-i3'l 

U5^+7)(5^ + »3)J ' U5^+i3)(5'^+i9)J 

or 


6 x 6 7 x 6 

5^+7 S^+«9 

or 


3otP+ii4=35A:+49 

or 


5 j :=65 , j:=i 3 


26 


or 

or 

or 

or 

or 


8 12 5 9 

2r+l7 2*' + 25“2;r + 2S~2jr + 33 

8 8 9 9 

ac+17 2a + 25“2r+25~2r + 33 
^/ zar+2S-2r-i7 1 / 2x + 35-2x-2s \ 

l(2r+l7)^2;r+25;J ^U2;i:+2S)i2ar+33)J 

8 x 8 9 x 8 

2r+i7“2jr+33 
i 6 r+ 264 =i 8 A + i53 

2 x=iii , ;r=i^=55} 
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27 . 


=0 


or 

or 

or 

or 

or 


3-4Ar 4.1 + 13 41 + 5 
5 . 5 ^4 4 

3-41 4 r+i 3 + 1+5 +1 + 13 
.[ 4 X+i 3 + 3 - 4 ;r \ ^ f 4 jt + » 3 --+i^- 5 l 
’\( 3 - 4 a)( 4 r+i 3 )/ ‘* 1(41 + 5 X +1 + » 3 )/ 
5X 16 4x8 

3 - 4 r“ 4 r +5 
2at + 2S-6-8 a 
28r*= - ig , 


-n 


28 


5 — 6:1 dt + ig 6 i+7 


or 


5-61 6.V + 19 6t+7 6i:r+ 19 


or \_^r 63 + i9-6r-7 \ 

l(S-6t:K6r+ i9)i U6Lr+7X6r+i9)/ 


or 

or 

or 


6 X 2 ^ 7 X 12 

5-6r“0ir+7 
711+84 = 35 -42r 
n4x= -49, 




29 


or 


or 

or 


4 - 5 ^ 17 - 5 ^ 51+9 
7 7 I 


4-5T 17-51 5 - 1+9 > 7 - 5 A 
or 7| '7->i'-4+>t 1 i 7 - 5 i' + 5 y +9 

M4-5-iX*7-S-r;J (5.r + 9Xi7-5Aj 

or 7 >ii 3 _ 26 

4* 5 x 5 ^ + 9 


35 j:+ 63 '= 8 — lor 
45^«-S5 J 




80 


or 



3-7.*' 7^+«5 «2-7a 3~7x 



2 iZ 

KEY TO ALGEBRA MADE EASY, VOL I 


or 

7 -f+JS + 3 ~ 7 ^ j,l 3 - 7 Jr-i 2 + 7 ;r \ 

(3 - 7 ^X 7 ^ + 15 ) l( 1 2 - 7 ^X 3 - 7 J^) J 


or 

i8 8 x(-9 ) 

7 r+is i 2 ~ 7 x 


or 

1 -4 

7 A + i 5 ’“i 2 - 7 i 


or 

i2-7A = -28r-6o 


or 

2i;r=-72 , % = — 

31 


2 1 ' _ 6 

2x-sx-‘^ jr-i 


or 

2331 

2 X-S 3^-1 32^-1 i :-3 



6 r- 2 - 6 i: 4 -i 5 Sar-g-s^+i 



(2^- 5X31 -I) (Sx-i){v-s) 


or 

13 -8 

2 A-5 ;c-3 


or 

151—39“ — l6t: + 40 


or 

29 r =79 . r=+^»=2§^ 

32 


10 . I 18 

2r-s^ ^ + S~ 3 i ^-5 


or 

10 15 3 I 

2 X-S 3^-5 3^-5 2 : + 5 


or 

3C«:-5o-3ot +75 3;i:+i5-3a:+5 

( 2 i-s)( 3 r- 5 ) (3^-5)tT + 5 ) 


or 

25 20 

22r-5 x+s 


or 

5;^ + 25 “8a -20 


or 

3J -45 , r=is 

33 


9 1 20 _ 8 

3 A -4 4 jr+i A +7 


01 

9 3 5 20 

31-4 A +7 Ar + 7 4a:+i 


or 

9r + 63-9t + i2 2oar+5-2or- 140 
( 3 A- 4 )(^ + 7 ) (jr + 7 X 4 i ^+0 



KXERCISE 64 


28 s 


/•» 

3r-4 +r-*-i 
5(4;r-i-i)= -9(3^-4) 
2or-*- 5 = - 27X + 36 
47 f=' 3 f ^ 


■* 4- t 


5 r -9 2 x-»- 9 “r +8 

10 2 7 14 

5^—9 jr-i-S'^r+S 21+9 
lOr+So- lot-f i8 14x4-63- T 4 jr- 112 
(>r-9)^^+8) "" (i + 8j(2.r+9) 

98 ^ -49 

5 r -9 2 r +9 

4 ,r + l8=-5:r+9 

9r= -9 , r=--i 

t2 20 I 

3.r-8~4Jr-i3“r+9 

12 t6 4 I 

S«^-8 4t-i3~4.t-i3 tT9 

48 r— 1 56 — 48^-^ 128 4.r 4- 36-4x4- 13 
(3r-8)(4-r-i3) ~ (43"- '3X^+9) 

-28 _ 49 
32:— 8 T+9 

- 4 ^ 7 
32-8 rJ-9 
- 4 .r- 36 = 2 ij :-56 

25 j:= 2 o , jr=^ 


a-^h a b 

x—c~~r—ax—b 
a ^ ^ ^ 

x—c x—o~x—b x—c 
Cx-a-xxc ^ f x~c~x+b 1 

® Vx-cyx-a)i \{x-b){x~c)i 
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a(c— a) _ 6(6 — c) 
x — a (x- 6 ) 
rt(c-a)(;i — 6 )= 6{6 — c'l.x — n) 
{ac-a^)x — 6 {ac— a^)—{ 6 '^- 6 c)x - a{ 6 '^— 6 c) 
x{ac — a* — 6 ^ + 6 c) = — + a 6 c + a 6 c — e ?6 

=‘06(20- a- 6) 

a6(2c-a—6) a6{a+6-2c) 

ac—a--6^-\-6c c^-\-6^— 00 — 60 


6^ fl + 3 

^ ^ . 

ax — 6 6x— a x + c 

«•* ® ^ ^ 
ax-6 x + c x+o 6x-a 

a^x + a-o — a^x +a6 6^x — a6 — 6^x — 6^c 

{ax — 6i{x + c) ~ ix+c){6i:-a) 

a(ac+ 6) ^ —6{a+6c ) 

ax - 6 6x — a 

a6x(ac +6)- a\ac+6) = - a6x(a + bo) + i*(a + bo) 
abx (00+6+0+60)=- ab^ + b^c+ aV + 
abx{c{a + 6) + {a+6)} = a6(a + 6) + c{a + i)(o* -ab+ 6^) 
abx(c + \) = ab + %.(<>?• — ab + 6^) , 
y — c(a^ -ab >rb'^)+ab 
ab(c+i) 


38 

or 

or 

or 

or 

or 


x+b x+a 

inix+a) n(x + 6 ) 

x+b x+a 

;„(£±£r£zi\=„(l±£z£z^) 

\ r + b J \ x + a / 

mia — b)_ n(a — 6 ) 
x+b ~ x+a 
m(x + a) — n(x+b) 

\(in — 7 t)=nb-am , 


37 

or 

or 

or 

or 

or 

or 

or 


or 

01 

or 

or 


m—n 
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39 


or 

01 

or 

or 

or 

or 


d- c ^ a-b _ a—c 
r+tf x^rh r + f 
b—c ^ a-b^ a-b+b—c 
v + a xA-b r4 c 


+ r+cj 




u +f 


1.1 

x+bi 


h-r =/i_A/£i:^zizi£.\ 

l(r+rt)(^+^)^ \(i+fX^+^)J 

(b—Ci(tr-a ) _ (a-b)(b—c) 
x+a t+^ 

(c-ah b)>^{a - b){x +a) 
r{{c- t7)—(a — b)l‘“a(a^b) -Me -a) 
‘*fr^—nb — bc+ab 

a^-bc 


or x{b-^c-ia)=‘dr—bCj 


ra=. 


b-^-c—ia 


40 2fl-3/> zb -III l{a-b) 

x—a+b x-^a — b xJra + b 
2a -sb 2b— _ 2 a— ^b +2^t—2b 
x-a+b x-\-a-b~ x-^a+b 

or (2a-3*)| 1 ? ^ 

Vu - « 


or 


lx+a+b)f 


+ b) {x + 


«- 3 )} 


i+a-b-x-a-b'] 
^ l{:r+fl + ^){r+fl-i)J 


or 


2rt(2q-3^) — 2^(3g-2^) 

x + a-b 


x — a + b 

or fl(2i-3^Xi +a-b}=b(,2b- 3a)(x-a+b) 
or x( 2 a^-^ab — 2b^ + 3ab) 

= —b(2b—3a){a-b)-a{a-b)i2a—3b) 
•=(a—b)( — 2 b^+ 3 ab — 2 a^+ 3 ab) 
or 2x(a+b){a-b)-2(a-b)i3ab~a^-b^) , 

^ 3 ab—a--b^ 
a+b 
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41 


' +-^ + -2 ^ 

1 + 3rt t — 2rt t — a 


or 


oi 


or 


t - 6« r + 3rt 

_J[ L_+_r_ 1 , 3 3 

1 — 6rt x—a t + 3rt x — a x ~ 2 a x — 

X —a- ~a+6a z.x-2a — 2x—6a 
(x -6ajlx —a)^ (a-rt)(r + 3fl) 
3 ^- 3 «- 3 ^ + 6ff 
(^-2rtX^— ri) ° 

5<t ^ 3g „ 8a _ 5fl+3tt 

X -'6a x- 2 a x + r + ^a 


or s4-V !-l 

Kx-6a Jr + 3 <zj U +3a x~ 2 aj 


+ 3a 


or 

oi 

ot 

01 


5«9«_ 

3flX(-5ff) 

X 

— 6a 

X — 2a 


3 

I 

X 

— 6a 

A -2rt 

3-t 

— 6a= 

-t + 6a 


4A-= 

I2rt , 


X =3fi 



i 

+ 4 

+ - 5 .- 

_ 36 


r+ I 

2 X - 1 

3 -^- 

I 6i - I 

OI 

I 

6 

1- -4 

12 j 9 

1 + 1 

6r- 1 


I 6i - I yc~ I 

Ol 

6a - 1 

-6»-6 

2JX^ 

-4-' 2+1 + 12 

(x + 0(6x-i) 

(2.x 

- 1X61 - I) 




X.SJ1: 

- 9 -' 54 - 1 + 18 




^ ( 3 ^ 

-0(6i-i) 

Ol 

JZJ 

+ 8 




X + l 

21 - 1 

3 -^- 

^ =0 

OI 

8 

4 

+_§_ 

D 

2 X- 

T r+ 1 


1 r+i 

or 

8x + S 

- 8 i +4 

91+9-9.1 + 3 

(2A — 1 

i)(r+0 

< 3 ^- 

- 1 X^ + J ) 

or 


12 

+-J^ 

- =0 



21— 1 

3 '- 

1 

or 


3^-i+2Ar- 

x=o 

or 


3x^2 

t 

11 
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Exercise feS ) 


+ ■ 

1 - j r-2 


or 2 + -I- +3+^=5 + 


A-3 

3 


or 


or 


r — ■ 


1 I 2 2 

t-l t — 3~'r-3 r-2 
1-3 - 1 + t 2A -4— 2r+6 
(1 - i)<i -3)“ <r-3)(r-2) 


or 

or 

or 


or 


or 


or 


or 


or 


1 - I r-2 
- 1 +2=r- I 
2^=3 . 


1=11 


2.1 + 7 , 42 +29 6i - 10 

. . 4 . i.i . _ ,c =0 

t+2 r+6 r-3 

3 5,8 

^ + L_a:0 

r4 2 t-3 t+6 r-3 

3.r-9-3.t-6 5-y-»5-St-3o p 

U + 2 ){ x - 3 ) ( t + 67 ^- 3 ; 

»5 4 . _lS_«n 

T+2 T+6 

-i_+_3_^o 

t +2 t +6 


or r + 6 + 3.r+6-=o 
or 4r= - 12 , 


25.r— 40 71+9,62 — 1 

:+rrT~r“o 


5r-6 


or 5- 


- 7 +^+ 3 - 


r + 2 32+4 
9 


or - 


5r-6 ' ■ 2*+2 ' “ 32+4 
IQ , 2 ) 3 9 

5 - 1-6 2:+2 t +2 3 r +4 

or - »or-20+ lor- 12 9r+ 12 -ctr— 18 
(52:-6Xr+2) + (i +2)(3.t^+4) 


asO 


csO 
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“5X-6 3 r+ 4 "° 
* 6.3 

“ s‘?= 6 '^ 3 TT;-° 

or 48Lr+64+i5j — 18=0 


633:= -46 , 


63 


i2.r+5 ^ iS^r+ti 83:4-44 
4^+3 3^+4 ~ ^+6 

or 3 — +5 5 — -8 1— 

4 ;r + 3 ^ 3 ’^ + 4 ^+6 

4 t ^ 3 9 

4 ^ + 3 ^^+6 x +6 3ar+4 
4 r 4 - 24 - 4 r -3 9^+ i2--9.r- 54 

( 4 J^+ 3 X^+ 6 ) ~ U+ 6 X 3 a^+ 4 ) 
or 

4^+3 34^+4 
1 -2 

4^+3 3^+4 

or 3 T+ 4 -=- 8 ;r -6 

or li;i:= - lo , 


153^- *3 ,_ *2y+59 


3^-5 


3 ^ + 5 


S+^+4 + _39_ 

^ 3^-5 3^+5 


3*^-5 x +7 

J 2 X+ 84 - I 2 X +20 

(3^-S)(^+7) 

104 

3^-5’ 


9a. + 80 
~ ;r + 7 

=9+-^ 

J -+7 

^ *3 , 39 

x +7 3 ^ + S 
39^ + 6;- 39y- 273 
(^+7K3^ + 5) 

_ -208 

“3^ + 5 


31^-5 

3^+5 = 

9 r = 


3^+5 
= -6r + 10 
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6 


8 


' 42.t -37 2at 4-13^ 

t 6r- 1 5^+12 


I u + 76 


3t + 12 


Si 1 1 - 


t+8 
12 


a+8 


or 


or 


or 


or 


or 


or 


or 


30 


- +: 


35 


6t - 1 sr+ia 
30 5 

6t — I :t+8 
5Qjr + 240-3or4-5 
(ir- i)(t +8) 

=45 

6r-i 

5 

6t - I 

25.r + 6o 

49^ 


i2 

‘^i + S 

. 7 35 


t + 8 5t + i2 

35-^+84-35^-280 
<r-4-8X5A + l2) 

- >96 
5r-f 12 
-4 

St + 12 

= -24.t + 4 


iilz_7+i£±i. 


or 

or 

or 

or 

or 

or 


or I - 


^■’"5-1-4 


51-4 4.^-3 

5 . . 6 


= -56, 

84. + 1 




+ 1 + 


4:»'-3 


=4 + 


5 


2r- I 

3 6 


5% -4 zr-i 
lot -» 5- lot •^8 
fjt -4X2-* -I) 

3 

5.t-4 
5t-4 = 
9 r= 

+t— 7 . 15 ^ + n 
4t + S 


2r-i 4A-3 
12 t -9- I2t +6 ^ 
■ ( 2 ^- i)( 4 Jt- 3 ) 


— ~J 


4t + 5 


+ 3“ 


5^+7 

10 


or 


or 


12 


5^+7 

10 


4'-3 
-+t+3 
7 , 

I 2r+ 1 
S’- <-4 
'5 


=4- 


3^ + 4 
»S 


+1 + 5 5^+7 3^+4 

12 9 6 io_ 

+r+5 3X+4’^3x+4 ^r+y 


19 


-U Ivn 
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or 36j: + 48r-36Lr-4S 3o;r+42 - 30.r-40 

(4 j: + 5)(3 a+ 4; (3 -i^ + 4K5J- +7) 

3 2 

or — 2 — = — : — ^ 

4r+5 SA+7 

or I5jr + 2i =8ar+ lo 

or I jx='~ 1 1 , 

4j''-4-4r^ + 8r+ 1 2^^+2 a + i 

2A-*4-21+3 " r+i 

2i(3;r^ + 2r + 3) +2jr4 - 1 2i(a + i)+ 1 
22:* + 22. + 3 2r + i 

or 22r + — =2^ + — ^ — 

2 r-* + 22‘+3 A + l 

or (22:+ iXt + i) = 2a® + 22:+3 

or 22r'‘+3A + 1 — 22® + 2r + 3 , 

iz.r^+ ifty^4-29r- i _ 42- + 202:- 1 

32:'‘ + 4t+8 ~ 2r + s 

4y(32:« + 4.r + 8)-(32:+i) 42:f.r+ s)-i 
32r-* + 42r + 8 2:4-5 

or 4a yr.fi 

^ yci-^AX + Z r-fs 

or 3r"-F4r-(-8 = (32:+i)(a-^5) = 32'Hi62:-t-5 
or " - 122:= -3 , 


2:*-r-t- 1 . 2:*-2r-4- 1 _ , 2 

1 =22. + 

x—i x— 2 V— 3 

I I 2 

or 2:-f JfXJr =22:-}- 

2-1 2—2 2-3 


2-1 2-3 2-3 2-2 

2-3-2-t- I _ 2-2-2-t-3 

(2-l)(2-3) (2 -3X2 -2) 
■ _ 1 
2-1 2-2 
- 22 - 1 - 4 = 2-1 
-3 ^=-S . 
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12 


13 


or 

or 

or 

or 

or 

or 

or 


1 :r -2 ■*■“3 

{x’-l )+4 . {x-2)fx->-i) + 3_ (zr-f 2Vx-^) + 7 


X- I 


r— 2 


^-3 


(r+l)+— = 2x+2J-— ^ 
' X~l V—2 •*’”3 


jl 4 _^ _3 3 . 


x-i r-3 x-3 x-2 
4(^-3-^-t~0 3(-«'~-~^+3) 
(x-iKx- 3) (r-3)(x-2) 

-S 3 
x— I r-2 
-&r + i6 = 3r-3 
- I ix= — 19 




or 

of 

or 

or 

or 

or 

or 

or 


2 x*- 3 x+ 7 . 6r--»-ar-*-2i 3 r* 4 - 8 x-H 7 
2r-i 3.r'i-i x-*-3 



3^+1 x+3 


2 X— 7 21 

^_r£_/x 2 x+ 


2 X- C 
- i *■ 


6 , 21 

+ • 


10 


i 

2 X-I 3 X- 1 -I X + 3 

21 


3_^_7 


2X-I x+3~x + 3 3X+1 

6 a + 18-6X+3 2ir+7-2ix-63 
{2x-i)lr+3)“ IJ'+ 3 X 3^+0 
21 - 56 

2X- l^SX+I 
S -8 


2 X— I 3 X +1 
9r+3= — i6r+8 

25 ^ = 5 . 


r=i 


14 


or 

or 


3 + 2X 5 


f + zr 7 + zr 


1 + 




' " 7 +lfij:+ 4 x’ 
i6x+9 


7 +i 6 x+ 4 x* 


2(7 + 2X+ I+2X) _ i6x+9 

fl+2X/7+2X) ~(7 + 2xXl+2X) 
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or 

or 


i6+8i;r = i6;i'+9 


15 


or 

or 

or 

or 


or 

or 


zy-S 3 x-- 2 o _ x--i ^ 4^-19 
x-2 x -7 x-i, x-5 


2-j — ^ + 3H — - — =1 + — ^ — 1-4^ — 
;r-2 x-7 x-4 x-5 


l_ t _ I i_ 

x-2 x~4 x-5 r-7 

■y-4-.y+2 r-7-x+5 

(x - 2^x- 4)“ f r - 5 jCr - 7) 

-2 —2 

{x - 2 )(x -4)~{x- 5 )(;r - 7 ) 

{x - 2 )(r - 4 ) = a - S)(jr - 7 ) 
x^-6t +8 =x^-I2x+35 

6 x -=27 , x~^=i\ 


10 


or 

or 

or 

or 

or 

or 

or 


3 x -8 4r-^5 2.r-9 , 5^-34 
r-3 r-9 ^-5 x -7 

I . . I 




' = 2 + 


— +54 — ^ 
;t:-5 ;r-7 


x-<i 

I I _ I I 

x -3 x -5 x -7 r-9 

■r-s-x+ 3 ^ .r- 9 -r +7 

(^ - 3)(^ - 5 ) “ (j: - 7X:r - 9) 
— 2 -2 


(x-3tx-5') ix-7){x-9) 

(x -3}ix-5)=(x - 7)(r - 9 ) 
r^ — 8 a + 15=2:'— i6jr + 63 

8a-=48 , x =6 


17 


or 

- or 


3- 


3 X-T 3 ^ 4X-4J ^ 2 x-J 3 ^ 5 X -41 
x-4 ^ x-io^ x-6 x—B 

— I — {.4 ! — =2-— i — j-c L_ 

v-4 ^ A-io x-6^^ x-8 

_J 1 _ 1 1 

r-4 f-6 a:-8 a-1o 
■ r— 6— Ar+ 4 x- io-a-+8 
(x- 4 )ix- 6 )~ {x - 8)(;c - 10) 


or 
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(;r-4J(x-6)- 
tr-4Xr-6| 
r-— ior+24' 
&r 

4 X +31 ^ 5^-69 
-r+5 ^-14 


—2 

~(r-8Xar-io} 
=Cr-8)(x-io) 
=;r®— 18X+80 
= 56 , j:=7 

3a:-5 . &r- 4 i 

I - I 
^ X-2 X-^ 


* J. * = 

jr 4-5 r-14 

t + __ 

X-2 X—7 

I I _ 

1 I 

;rJ-5 x-7 

r~2 X-14 

1 

1 

1 

X— 14—X + 2 

(r 4 -sXr- 7 ) 

(x-2yr-i4') 

- t2 

- 12 


(x+s)(^~ 7 )=^(x-z)(x- 14) 
x^-zx—3S~x^- r6r4*28 
— zr 4 - i6a:= 28 4 - 35 
14^=63 , 

5-6r 2 x -^-7 si-izx 4 X +21 

3^-1 x +3 ~ 3 Z -7 jr 4 -S 


x= 4 ^ 


.2 3 —^ 4-2 4 — 4 - 
3^-1 x-i -3 

3 L_ 

jr-i r4-5 

y-t-is-sy-n 

(3r-i)(T4-5) 

16 

{ 3 ^-i/r 4 - 5 ) 

- ( 3 ^-iJ'' 4 : 4 - 5 ) 

3 a:’ 4 -l 43:-5 


= _ 4 +_J_+ 4 +_^ 

3^-7 ^+5 

3 L, 

3*^-7 ^+3 

_ 3 ^+ 9 - 3 x +7 

( 3 ^- 7 )(^+ 3 ) 

t6 

{ 3 ^- 7 Y.x+ 3 ) 

=( 3 »^- 7 X^+ 3 ) 

= 3.t-4-2x — 21 


£!± 3£±3 

i^+2 X-— 4 ‘ 


— 16, .a:=— * 

r~ 4 - 7 ;r 4 -ti ^ jr--4r-30 
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21 


22 


f;i' + 2 )fA + i)+I (r^-l6'>+i (r +S)(jr+ 2 )+i 

x + 2 jr -4 ^+5 

(x-7){x+^)+ i 

x-7 


or (A:+i)+-^+(r+ 4 )+-^=(^+ 2 ) + -^+(:r+ 3 ) 


or 

x + 2 x-7 ;r+S x-t^ 

or 

1 

1 

1 

M 

1 

1 

1 

1 

U1 

(■r+2Xr-7) (;r-i;)U-4) 

or 

-9 -9 

te+2)(j:-7) “(x + 5)(ji:-4) 

or 

x^— S^r— i4=j:2+:r-20 

or 

6x=6 , 


or 

or 

or 

or 

or 

or 


2.r+TT 9 y- 9 _ 4 a: 4 -i 3 i 5 ;r -47 

v + S ~3^-4 '^ + 3 ~ 3^-10 • 

2+ — ? 3- — 3 — =4+_i_-5 3 — 

x+S •»+3 jr-io 

3;r-4-3.r-iS _ 3.r-io-sr-9 
(^+5J(3^-4) (r + 3;(3x-io) 

->9 -19 

(r + 5((3r-4) {:r + 3K3^-io) 

+ 5 )(3 V - 4) = (-1^ + 3)(3^ - lo) 

3;«:* + H j: - 20 = 3ar® - r - 30 

I2r= - 10 , x= 


or 

or 

or 

or 


x~i ,^-3, y-t . £::4 
x-3 \r-4 x-2 jr-5 


-+I+- 


^-5 


I L_=_J L 

r-3 jc-2 x-s J:-4 
v-2-.y + 3 .r-4-r+5 

(•*•- 3 X^- 2 ) (^-SXv-4) 

r 

I I 


(v-3)(.2^“2) (X~S){x-4) 
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«$5 


or 

(f-3K^-2)=(:r-5)(r-4) 

7 

or 

:ir®- 5ar+6=-A®-9r+20 


or 

II 

■2^=33 


Exercise 66. 

“ i 

- 

' 2^ +21^3 g 

r-4 r+i 


or 

2 + '--. +y L^=»g 

x-A i- + « - 


or 

^ 5 

r -4 v + 1 


or 

-i S 

.r — 4 xA-i 


or 

4;r-+4 = Si -20 , 

jr =24 


x+Aa+h Ar+o+2d 
x + a+d xAra — b ~5 


or 

3« . . 3(L~6« 

x-^aArb^^ xA-a-b ^ 


or 

a tt~2b 

xAraA-b xA-a~b 

5 

or 

a>xAra~b)=s.n(x -A-a-^b) 

— 2 Mr + a + 6) 

or 

— ab=nb — 2 f>x- 2 ab-~ 2 b‘^ 

or 

il 

i 

1 

(1 


It + 5 4 t + 8 ^ tor+ i 
x+i 3^+3 6r + 3 


or 

3^+5 4Jr+8 ’ ior + 1 


x+i 3('f+ 1)' + 0 

9 ^+ 15 - 44:- 8 lor+i 


or 

3(r+i) ■^3(2L» + i) 


or 

' 5 .r + 7 'lor+i 

1 * 


r+i 2X+1 


or 


\ 

or 

1 

" ^v)4r + 2= -4r-4 


or ' 

' ' ar= —6 , 

Xss . 
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4 


or 

or 

or 

or 


5 


or 

or 

or 

or 


6 


or 

or 

or 

or 

or 

or 

or 


3 + 


6 r + 8 2 r +38 

2 f+i r + 12 

5 - '4 


= i 


2 X+ 1 


— 2 — 


= I 


14 


t+ 12 

5 ■ 

2 A + 1 X+I 2 
5 ^ + 6 o = 28 ij:+ 14 
- 23 A= -46 , 


r =2 


•i + i 8 27-31 
;r — 2 32^—19 

8 


= 2 


X-2 


= 2 

3^-19 

5 2 

r — 2 3x-ig 
i5jr-9S = 2ar-4 

13 - 1=91 


A =7 


r— a 


2{n — l>) 


x-b 

x — a lx-b)^x-{,a-^b) 
a-b a~b 2 {a — b) 

* A — a A— ^ A — (a-i-5) 

I I 2 


x — tt x-~b x — {a + b) 
I I I 


x-a x — {a-{-b) x~{a + b) x — b 
x — a-b—xAra x-b-x+a-^-b 


(a -rt){T {x--{a+b)}{x-b) 
— b _ a 
x—a x—b 
— Ar-f i® = flt -rt® 

xf,a-\rb)=a^+b'^ , 


o®-t- A® 
rt+A 


i-<-2g x- 2 a 4 ab _ 

2b— X 2b -^-x A® — 4A®~° 
- . 2(g+A) 4flA _ 

2 b-x 2b+x 4 A®-a®"’ 
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8 


or 

or 

or 

or 

or 

or 


2(<^+^)(2^+■a^-2^ + ^)_ 6,ab 
4.r(a+^)=4a^ . 



{x - aty -b) - cjx - it) 

x~a—o x—c~d 

x’^—^a-^- 6)x + ai _ x^—(c+d)x +cei 
r — {a + bi r—(c+d) 

ab — ^ 

^’^x-ia + b) x-(c+d) 

xab~ab(c+d)=‘XC(/~ cd(a+b) 

x{ab +cd)= ab(c+ d) - cd(a + b) , 
„ _ab(£+d)-cd(a+b) 
ab-cd 


9 


10 


or 

or 

or 

V 

or 

pr 

or 

or 


1 ix I . 6o + 4^ 

r*+3r+2^^2+4^ + 3 x^ + $x +6 ^+3 

i . 2 X 2 

{x+l)(x+ 2 y(x+lfx+s)~x+^ 

I 62+4^: 

'*’(r+2X2^ + 3)~*'^ ^+3 

I 2r-ar-2 i 

(2: + 0(t + 2) ^ (ar + 1 )(r + 3)"^ (r + 2)(j: + 3) 

i4jr4-42-62-4;i: 
~ r -t-s 

__J ^ + I 

(r+iK^+2) (x+iK^+3) C’^+2)(a+3) 

\ _ io.ir -20 

■*^ + 3 

X + 3 - 2 X-/[+X+l IQar-20 
(2:+ iX^+2X2r + 3) ~ ;r+3 

io;r— 20=0, T — 2 

a+r a-r 3 a 

d^+ax+x^^ a^ — ax+x* x{a^+a^v^+x*) 

a^+x^+d^—x^ 3a 

a^+d^A^+x* a(a^+a 2 ;r 2 +:r*) 

' - 2«'=35,, :rc=^=-3; 

- . X 2aS 2a2 
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X ^ x—g _^ x+\ ^ x-8 
t — 2 r 7 x~ 1 x -6 


or 

i+^:l_+i ~=i+ + 1- 

r-2 r— 7 x-i 

or 

I I r r 

j. — 2 1 — 7 r- I X— 6 

r— 7— r+2 x-6— x+i 

or 

(r-2)(x-7) {x-iix- 6 ) 

or 

“5 “5 

(x-2){x-7) (x-ori-6) 

or 

(x - 2)(x - 7) = (r - 1 ){x - 6) 

or 

r®-9i + i 4 =x 2 — 7 X + 6 

or 

2r=8 , 


12 


I 


or 


(x+«)- — lx+ 6 r — a- x~ — {a-i-bf^ x*—{a — df 

- , I .. _ I 

(r+a+dj[,r+a-d) lx+a+/^ {x-a+ 6 ) 

I I 


ix-i-a+6fix-a~l>) (x~a + 6){x+a—d) 


or 


or 


or 

or 

or 


\ 

13 


or 


1 I 

(r+rt + ^)U + <* — ^) iz->-a-i-^){x — a~iy 

^ I I 

(j —a+6}fx-i-a-fi) (x+a+6%x—a+6} 
x — a — b—r—a-i-b 
{,x+a+by^x+a-bf^x-a-b] 

x+a-^-b — r — a-^b 
ix-a+b)[x-^a~bAx + (i-\-b) 

-a b 

x-a—b x-a+b 


ax + c?~ab — bx — ab — l^ 


5^ ~+>v~*' 8 _ 3r+5 
Jr-+6r+i2 5r+6 

x(5x+6;+J2 3 X +6 


x= 

\ 


a+b 


i 



J 
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Now putting m for 3^;+ 5 and n for S*'+6» 
j w -t- 8 _ in 
jr//+l2 It 

or xmn-^%1 =xmn-¥i2tn 

or Stt=i2tn 

or 2n—3>n 

or fsubstituing) 2(5J- + 6)=3(3r + 5) 
or ior+ I2 = 9J: + 1S I Jr =3 


14 


16 


i 


16 


or 


or 

or 

or 

or 


or 

or 


or 

or 


58:r^+87r + 7 
87 : 124 - i45;r + 1 1 “ 3 r + 5 
29;r(2;r-f3) + 7 2y + 3 

29x{3x+s)-^ti~yc+s 

Putting a for 2r-t- 3 and b for 3A + 5, we get 
29££4^_a ' 

2gxb+ n~b 
2^xa6 -f- 7^ = 29 abx -f- 1 \ 

7 ^= I ifl 

(substituting) 7(3^+5)=n(2.ir+3) 

2Ij:- 35 = 22?: + 33 , ;r=2 


«2(a*-2i)^ , 2abc ax n-b^ 
b[a-by-'^a-b b~ 


f 


a'in-^izb) a ) nb^ f ab . ) 

b(a-by b ^^J~~i^[(a-by'*'^^J 

a'^ — 2a^b — fi^+2a^b — ab^ ") 

2r| 


b(a - by 


ah { ab , \ 

“ a-bUa-by^^'^i 

-ab- \ ab J ab , } 

\bK,a-bf~^'^]~ a~b\.{a~by'^^‘] 
.( ab ~ ■» ab f ab ' 

[ {a-by~^^J-a-b{ (a-by~‘^^i 


ab 

" *” r— . 

a — b 

I 

(^ - 23 )® + ( f - 27 )® = 2 (:i: - 2 S)S 


Putting a for:r— 25, we get 
' r(fli + 2)' + (a — 2)*=2a2 


I 
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or 

a®+6a®+ i2fl+8 + a®- 

-6b®+ I 2 «- 

or 

2«®+24a=2a'* 


or 

24a =0 


or 

a=o 


or 

r-2S=o , 

r=25 


4^-17 3 T- 22 A 



9 33 tV 54 / 

4£-_i7_JLIj2^_ 6/ 54 

9 99 54 / 

4X-17 ^ 54--.y^ 

9 9 9 ^ 

4c- 17- t+6y _ 9y^-S4 + r^ 

9 ~ 9 ^ 

r(ioi — i8)=ioj:® — 54 

-i8r=-S4, r =3 

f ^ v- 2 a~ 2 i 

\x + 2b) v4:2a4r2b 

\ I 4 (fl 4 -g) 

I ^ + 2^ J jr + 2ff + 2^ 

I 4 fa+^) ^ 4 {a 4 -b)^ ^ 4 {a 4 rb) 

r4r2b (a: + 2^;® jr + 2a + 2^ ' 

I 1 a+b 

x-k- 2 b x + za4r2b~ {x4-2b)'^ 
x4-za4-2b—x-2b a4-b 
{x + 2 b)[x + 2 rt + 2 ^; ~ (;r + 2 b)^ 

2 a a + b 
r4r2a+2b~ \ +2b 
2iix +4ab‘^ax +bt +2(a4 bf 
x(2a-a-b) = 2 {{n + by- 2 ab} 

v{a-bi=2{a^ + b^) , 

a—b 


x[fl-b\=2{fl^jfb^) , 


X + +33 Y 

r+10 W + 24/ 




SX+ 24 J 


r+ I2^4(;t+i2)a 
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I + 10 A + 12 4(1:+ 12)2 
■ r+12-.r-io 9 

(Ar+lo;(A+I2) 4f^+I2)® 

3 9 

AT+IO 4(a+I2) 

8(a: + i2)=9C^+»o) 

81+96=9^+90 , 


Ar=6 


or 

or 


01 


01 

or 


or 

or 

or 


fx — aV x — 2a — b 
\J+^/ ~x-^a-^ib 

( a + ^ 0 _^ 3 fa+^) 

\ "i+A* x-k-a+^b 

3(a+^) ■ 3fg+^)^ 

(r + i) (r + i)* lAr + />)® 

= i 3(g+^) 

x + a + 2 b 

3(g + ^) _ (a+^)® ^ , / _J L__'\ 

(r+^)2 {jr+^)'' "^VA+d x+a+ 2 b/ 

x+a + 2 b — v — b 1 
.(x+b)iv+a+ 2 b)f ' 

3(g + ^) 

U + d)(A+fl+2^) 

3 3 g+^ 

r + (J (a: + « + 2^) U+^)2 

j' A + a+2^-Ar-3 I _ a + ^ 
^\{v+b){x+a+2b)} (a + ^)2 
3<a.+.^) _ g+^ 

(i+a+ 2 b)~{x + b) 
ye+lb=v+a+2b 

2 x = a — b\ x=\{fl—b) 



3 a: 8 ia: 2-9 __y^_3 ‘2x^-i 57-32- 

2 (3A-i)(r+3) ^ 2 r+3 2 

_ 9f3r+i) _3A- 3 2 X --1 57 - 3 ^ 

A+3 2“2A+3 2 

3(3a:+ i) A i 2Ar2-i iq-at 
t + 3 ~2 2 r + 3 2 
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or 3(3-y+0 ^^-* 19 -jr 2 X -19 

2U + 3) Jt+3 “22 2 

2r”-i — i8t — 6 2r-i9 

2(r + 3) 2 

or ar®- i 8 t — 7=2r®-i3t-57 

or — 5 '*’“ -50 , ;i:=lO 

Exercise (67) 

Let the other number bej' , 2 Let_;' be the other number , 


then we have i: + j' = 15 , 
j'=iS-t 


then we have x—y=7.o , 
y ■=x - 20 


3 Let_y be the other number 4 Let x be the required e\cess , 


then we have j'— j: = 2S , 

j' = r + 25 


then _y— r = 25 , 
y—2S+x 


Let z he the required defect , 6 Let_j' be the other factor , 


then we have y — r=2A 


then we have ty==2j , 


s^y- 2 v 


ysax 

^ X 


7 Let y be the required number , 8 Let c be the required number , 
then we have_y+3:c= 100 , then we have 4r-r=3y, 
^=ioo-3r 

9 Since in one hour mile is travelled , 

in r hours {x^y) or (xy) mile is travelled 

10 Since j' mile is travelled in i hour , 


1 mile 


X mile 


-th of an hour , 


f hour 


11 Let_y vears be the age 20 years later, 

and z years 3 years ago , 

then j-2o=r , y=x + 20 , 

and x~z=3 , x:=jr-3 

12 Let z miles be the required rate , 

xs=6o , 


r 
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13 Since in x hours 30 miles is travelled 

or in (t X 60X 60) seconds (30X 1760X 3) feet is travelled , 

in I second fegt or ^ feet is travelled 

6ox6oxr X 


14 inoncneck. r annas is spent 

or — Rupees is spent , 

16 

m one \e ir ^^x 52) Rupees is spent 


0^ Ur Rupees is spent 

4 

Now therefore the baiing=^5-V — =!^ Rs 

IS As the preceding number is evidently greater than the 
succeeding one, the two numbers just preceding x are (r— i) and 
(r-2) and those just succeeding x ire (r+ 1) and (x+2) Thus 
the required numbers are r-2,jr— i,jr, r-^i and r+2 


16 

17 

18 
19 


20 

21 


The three numbers are r— 1, t and r + i , 
the required sum={T- i) + r +fr+ l}=3x 

The ne\t number after zwt i is 

{{2///+ 1)+ 1}, r f , 2(w+ i) which IS even , 

the required odd number is 2(r«+ 1)-^ i, te, 2r«+3 

The eien number ne\i before 2x is evidently ar— 2 

X men take 10 days to do the work 
I man takes tor days 

y men will take da>s to do the work 
a yds -yt ft , 

the required measurc=(3ox^)jy ft ^yib sq ft 


The length and breadth evadently become 

^ - respectu ely , 

A 4 


the umber of sq units required 


is 


^ab 

16 
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22 In y hours he nalts^ x miles ’ 

in I hour miles 

y 

in 1 minute ~ miles 

oqj' 

in 20 minutes — miles 

3 ;' 

23 He walks r miles in a hours 

I miles in - hours 
r 

1 6 miles in labours 
X 

24 His present age— {(a:— 5) +20} years=^+i5 years 
and his age 30 years hence =((i+ 151+30} years 

=(a + 45) years 

25 Ihe number is evidently equal to iq>'+ x 

26 The number is evidently equal to iooar+ 10 ;' +j 

27 The number in this case evidently becomes loor+iqy+jr 

Exercise (68) 

1 Let r be the greater number 
Then the other number = 50 -x , 

also that number=ar — 30 , 

5 o-a:=t -30 

or 2a: = 8o , ^=40, 

the other number = 50 — 40= 10 

2 Let X be the number 

Then j:=5(96-a:) 

\ or 6ir=5 xg6 , 

•a- = 5X 16=80 

3 Let X be the number 

Then 8a:=lr+9o 

or l6a:=a:+i8o 

l5a:=i8o , 


or 


ar=i2 
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4 Let X be the required number 

Then :i‘-40=\r 
or 3.r-i20=A- 
or 2t:=>120 

X —60 


5 


6 


7 


S 


9 


10 


Let r be the number 
Then a -35 ={67 -x)- 32 

or 2.r=67-22 J-35=8 o 
- r=40 

Let X be the number 
Then 4 (a — i6)«4i6— r 

or 5.1=416+64=480, 

1 =96 

Let X be the middle number 
Then 3r=i29 , 

t=*43 » 

the numbers are 43, 43 and 44 

Let X be the number 
Then 71 — 133 = 132— x 

or &r “ 264 , 

Let r be one part 
Then the other part = 90— r 
3r+4(90-A)=335 
or ^=335-360 

= -25 , 
x=25, 

and the other part is (9o-25)=-65 
Let X be one of the numbers 
the other number=39— Xj 
x-^ 39-x 
5 8 

or 8 x=I 95 - 5 x 

or 13^=195 > 

30 
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r=I5 , 

the other number is (39- 15) =24 

1 1 Let X be the number 

or 9r-4r=i8o 

or 5r=i8o, 

a : = 36 

12 Let r be the number 

Then Ja — ^ar=3 

or 8 j: — 6ia:=i44 

or 2r— 144 , 

*■=72 

13 Let X be one of the parts 
Then the other part=2i — a , 

icu:=9(2i — r)+i 
or I9t = 189+1 = 190 , 
r= 10 , 

the other part -•21 — 10=11 

14 Let X be the price of the house 

Then the price of the garden = 5 £ 

,12 

’^+^=;^85o 

or 121 +5i:=;^l0200 

or ~\^x=l,\01'0Q 

the price of the" garden = x ^600=^250 

15 Let one of the persons get x shillings ot f — and 

* 20 

other gets x half-crown or 

We have — +^=420 
20^8 ^ 

" * - 2X+5A' = 420X40) 

o‘ - - 7^=42 ox40>, 


the 
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r =60x40=2400 , 

they will receive 2400 shillings and 2400 half-crowns 
respectively t Cy £120 and ;^3oo 

16 Let .r be the value of a sheep , 

7 i*-+j^ 3 S= 92 Jr -/35 
or 2ox=£7Q 

x^£^ loj 

17 Let X be the age of the younger peison , 

the age of the elder man=6r + 10) years , 

<j:+ lo)- is = 2fi - 15) 
or ■r-5 = zr-30, 

r=25 , 

the age of the elder man =25 + 10=35 

18 Let X be the breadth of the smaller field , 

2 X IS the length of the smaller field , 

2;i3+68oo=(r+ io)(2a +50) 

=2r’-l-7or+5oo , 

70f =6300 , 
t =90 

The size of the smaller field is 90 yds by 180 yds , 
and the size of the larger field is 100 yds by 230 yds 

19 Let the speed of the luggage train be r miles per hour 
Now the luggage tram travels (15 -Mo) mts before it is 

o\ ertaken by the train 

35X io _25a 
60 60 


25^=35 X 10 

or r=3SiLL2=,4 

The required speed is 14 miles per hour ^ 

20 Let r miles be the required distance Then he must 
take hrs to ride on and - hours to come back 

O 2 

r r 

8 + 2 = 5 

or r+4jrfci4o 


j:= 8 miles 
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21 Let X years be the son’s age Then the father’s age is 
3ar years Ten years afterwards the father’s age will be (3ar+lo) 
and the son’s age (x+ lo) 

We get + io=2(;r + lo) 

or 

the father’s age is 30 years, 
and the son’s age is 10 years 

22 Let X ft be the breadth of the room Then the length 
is (r+3) ft Also the increased length becomes (r + 6; ft and 
the diminished breadth becomes {x- 7 .) ft 

We geta:(r + 3)=(;r+6)(r-2) 
or x^-{-3x=x~+4x~i2 

or ;r=i2, 

the breadth is 12 ft 
and the length is 15 ft 

23 Let A pounds be the required sum After losinggA J3 

had £— with him 
11 

A gained ;£{i(^)+6} 
or 

.vegetH«=35+6 

II II 

or ^=6, or ar=33 

Thev had at first ;^33 

24 Let X years be the son’s age , then the father’s age 
IS (80— j:) years 

We get ir«-(8o-a:) + 10 

3^=90 . v=3o, and 

80 -a: =50 

The father’s age is 50 years, 
and the son’s age is 30 years 


or 
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25 Let there were x men, therefore there were (36— r) women 

We get A^ + _^(36-r)=5 
20 2 X 20 

or 6ir+ 5(36 200 

or rr=200- i8o«=»20 , 

and 36 - 1 = 16 , 

there were 20 men and 16 women 

26 Let them ha\c trit died for r hours , then A travelled 
^ miles and B trucllcd ^ miles 


\VcgetH+^=i54 

or 6T + 5i=6i6, 

lit «=6i6 , 
j:t=> 56 , 

and —=84 and 5£e»7o 
2 4 

A travelled 84 miles and B 70 miles in 36 hours 

27 Let him have worked for t dajs , then he was absent 
for (36 -r) davs 

We geta-(2i)-(36-tKi|) = 58 
or 5i-(36-r)3= 116 

or 8r=ii6+iob<=224 , 

4:=»28 , 

he worked for 28 davs 

28 Let X shillings be the cost of the picture or that of 
the frame , 

we havex + tj^eCr-ao) 
or r=55, 

thecostof the picturc-=55J •=;^2 155 

29 Let X feet be the required length 

We get 

4 3 

or 3 x+ 4 r + i20= I2r 

or 5x=i20 

or r=24, 

the required length *=24 ft 
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30 , Let X be the number of working davs , be remained 

idle for (so^x) days For x dajs he received x (2^)r and 
(30-;r) days he lost (30“A)r 

We get x{2l)s —(30— t)j =£2 7s 

or n-3o+v-^47 
or 5-1— 6o+2r=94 
or 70. = 1 54 

or t =22 , 

he worked for 22 days 


31 Let X be the required number of davs 
day they can together do - of the work 


Then in one 


32 


We get l + 


A can do I of the work in one day, B can do and C can do 
(^x J) or of the work in the same time 

l + ±+± 

9 18 12 o 
4+2-h3 ^ » 

36 X 
I 

36" 


or 


or 


t’ 


or, I> 
4 


I 


or, t = 4 


They would require 4 da>s to do the work 
Let X pounds and x shillings be the required sums 
We get v+^=54| = y 3 


or 

or 

or 


20t +x e= 1092 
2ir = 1092 
X = 53 , 


33 


the required sums are ^52 and S2j 
Let A pounds be the sum to be divided 
A IS to get pounds, 

B IS to get 10^ pounds, 

and C IS to get ^"^+8 ^ pounds , 
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234 


or -i + l + r-r^ss 

^34 


01 


ind C 


6t + 4t d- 3 » — I2t _ 

12 

01 -^=3= . «'=/384 

13 

yl rctciics 30^ or £f^-> 

li „ 

+8 ^ or ;Clo4 

\ 4 ^ 


34 Lei i be the number of sheep 

Then we gel »(jf2 2f )- i£t Ss ) ‘=‘xi£2)4- £2 
or '<^(^i)'^£3 Sj—GSj 

or 4 « 34 , iherc n ere 34 sheep, 

md he Ind wilh Inm ;^(34 2 + 2), or £70 

35 Lci them meet r hours iftcr snrting 
Then we get 

oh -r9ii -200 
or =200 

or 75.T = Soo 

or 1 = lo^ 

They mci at i dislince of (9J x 10-), 
or 983 nnlcs from London , also ihc required time is 

IO-; hours 

36 Let the number of apples at 3 i penn) be x , the number 
of the kind at 4 a pennj is therefore 

The sum spent in buying them is rf and 

the sum obtained by selling them is 

selling price is greater than the buying pnee by 3^//, 
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we get — 

3 24 

or l6ir+loa:+i68=33a: 

or 33t-26jr=i68 

or 7 ;i:=i 68, or r = 24 , 

the total number of apples bought 

= 24 24 + 20 =. 44 
o 

37 Let the number representing the left digit be x The 
number representing the other digit is (5 -jt) , the required 
number IS ioj;+(5-j:), or 9ia: + 5 

Also we get j; + 1 = Kgx + S) 

or 8 jr 4 - 8 = 9 r + 5 

or A =3 

The required number =32 

38 Let the digit in the unit’s place be x 

Then the ten’s place is (r+5) , 

the number is io(^+5)+ar or nr+50 

Also we get (ii;r+5o)-s{;i:+(r+5)}=ioi:+{j:+s) 
or iir + 50- ior-25 = iit + 5 

or ioj:=20 , r=2 

The required number =72 

39 Let the digit in the ten’s place be x , 

the other digit is (S-j:) , 

the number is iox+{s-x) or 9^ + 5 

Also 101+4(5— x) = 10(5 — i:)+;r 
or 6t+2o=5o-9r 
or i5a:=30 , r=2 

The required numbei is 23 

Let the common result be x 
The ij/ part is v- i, 

„ 2nd r + 2, 


” ~3 

„ /^t/i /[X 


40 
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41 


42 


We get 

a-i)+(t+2)+^+4i'=39 

or 

6ir+^=38 

or 

i8x+v=it4 

or 

i9r=H4 

or 

r=6 


The pans arc (6- 1), (6+2), (!}) and (6x4) 
or 5, 8, 2 and 24 

Let the common result be t* 

The ij/ part *=;r + 3t 

jf 2//// ff “ t ij 

ti 3 ^^ « 

4 

11 4^^ 11 

We get (r+3)+(r-Ti)+^ + 2;r=6o 

4 


or 

or 

or 

or 


4.r4.-«6o+ir-3=68 

4 

i6ir+x=68 4 
171=68 4 
a = i6 


The parts are (16+3), (16-11), (y)and (16x2} 
or »9. 5, 4 and 32 


Let the common result be x 


The 

is/ 

part “r-5, 

If 

2iid 

» =^+4. 

If 

3 *d 

X 

" “? 

tt 

4/I1 

» =2^ 

We get (x- 

5)+(t+4)+^+2^“”6 


or 

'4r+?.= ii7 

3 

or 


i 2 r+r=n 7 3 

or 


13^^=1173 1 
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The parts are f 27 — (~ 7 ~X) ^ V ) i -7 ^ -) 

or 22, 31 9 5i 


Exercise 69 

1 Let X minutes past 30 clock be the reqnirea time. Xow 

the minute hand travels 12 nmes faster than the hour-hand so 
that j:=i2(r— 15) 

or lT:r=i8o or a = Yr = *^l*r 

the required time is i6}\ minutes past 5 

2 Let r mts past 5 be the required time. 

We getx =i2(r— 25) 
or 1 12- =300 

r — — 2/x\ 

* The requireo time is ‘27\\ minutes past 5 

3 At 7 the hands are 35 minate-ai\ isions apart. 

(i) Tne\ will be opnosue to each other when the^ will be 30 
minute-divisions apart. 

Let X minutes past 7 be the required time. 

We get X = 1 2{r - (35 - 30)} = 1 2Cr - 3 ) 
or iLr=6o — 

The banns will oe opposite to each other at 5^', 
minutes past 7 

(11} The hanos w ill be at right angles when the\ will be 1 5 
minute-di\ isions apart. 

Let X minutes past 7 be the required time 
W'eget r = i2^-(35± 15)) 

= l2fa:-3o) 
or I 2 £r— 20) 

or I ixf= 6 oo or 220 

or x= 54 tt orait^'l 

The hands will be at right angles at ^i-ix minutes 
and 31 minutes past 7 
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(111) Let the required time be r minutes past 
We get f=i2fA-35) 
or iir=42o. 

The required time is 3S^-j minutes past 7 

4 At 6 the liands are 30 miniitc-dix isions apart 

(i) ihe\ will be again opposite when the minute hand will 
pass 60 minute-divisions more than the hour-hand 
Let 1 minutes past 6 be the required time 
"We get ;ri=> i2f;r— 60) 
or iir=720 

or = 

1 he required lime is 65S minutes past 6 t e 5A 

minutes past 7 

(11) The hands will be at right .angles to each other when 
the> will be 13 minute divisions apart 

Let r be the required time. 

We get 1 = 1 2{x - (30- 1 5)} 

= i2Cr-l5) 

or I It = 180, ;r=i6i*r 

The required time is 16^'*^ minutes past 6 

5 Lei X miles be ilie required distance Then the man from 
A walked r miles in ^ hours and the m.an from B walked (a—x) 

miles in hours < 

9 

We gel 

P 9 

or xg—afi—xp 

or x{p- 3 fq)—ap , j:=_ 5 £. 

The required distance is — ^ miles 

6 Let the second meeting place be x miles from the place 
whence the man walking 6 miles an hour started Then he 
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walked {22+(22-;r)} miles or (44— jr) miles in hours and the 

6 

other walked (22+;r) miles m — ^ — • hours 

44 —jr 22+jr 
6 “ 5 

or 220— 5^;= 132+ 6a: 

or iiar=88 

a. = 8 

Thus the required place is 8 miles distant from the starting place 

of the faster walker and the required timeg=~ ^~ ~ hours 

6 

=— hours =6 hours 
6 

7 Let X miles be the distance from A to B Then the man 

travelled — miles in — hours and — miles in hours or — 
3 3a 3 3 2^ 3^ 

hours and at the rate of y miles per hour he would have ndden 2X 

miles in ~ hours 
SC 

We get H=£. + ^ 

SC Sa 3 * 


or 


^=i. +i 

ic a b 


8 Let X minutes be the time for which B ran 
In 5 minutes B ran (goo— 75) yds «»825 yds , 

he ran x yds or 165a: yds 


in X minutes 


Again ^ ran before he fell yds or 180 yds per minute 

and after the accident he lan i6o yds per minute , in the 
remaining (x-s + l) minutes he ran (a: -•§)>< 160 yds 
or (i6Qa:-72o) yds 
We get i 65 a:“i 6 Qr- 720+900 
or Sa:=i8o 

or :r'=36 

The time reqmied is 36 minutes 
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9 Let X miles per hour be his rate when he first started 
Then - of the journey m mile) is the fixed time 

Also "QC* of the journey in miles) + of the journey in 

miles} IS the fixed time 


We gel 




or 


or 


X 6 X 4 t + 1 4 
*_3 

:r\6 4/ t + 1 4 
» 9 

r\ 12 / r+i 12 


or 7 ^_ 9 _ ^ Qr 7 x + 7‘=‘9x , or;r=f=3^ 

X i + i 

The required rate is 3^ miles and 4J miles per hour 
10 Let X be the required number of bushels 

Then (;^i 15J) — {;£8o+(;£i >s the number of acres in 
his farm 

Also (;^a) “ {;^8o+(;^i lorji} 

We get ij— (So+ i}r)=-2— (So+i-^x) 

7 2 

or - ■ * r- 

4(80+ i’aj 80 + jj: 

or 56o+'_V^=640 + iar 

or lr = bo, or % = i6o 

The required number of bushels — 160 


1 1 Let X pounds be the value of the hvery (8 +;r) pounds 

is his yearly pay '1*2(8+^) pounds is his 7 months' pay 

Again (;^2 3J 4/i +jQx) is his 7 months’ pay 
We get ^„i8+x)~2l + 1 
or 56+7;r«=26+ i2Jr 

or 5^—30 

x <=6 , 

the required value '■;^6 

12 Let X be the required number of leaps of the 'greyhound 
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But in that time the hare took ^ leaps Also x leaps of the 

3 

hound are as much as ^ leaps of the hare 

We get 5o+^=3-r 
32 

or 300 + &r=9a: 

or j:=3O0 

The required number of leaps of the hound=300 

I 

13 Let r be the number of leaps made bv the hound Then 

the number of leaps made b\ the hare’is ^ Again r leaps of the 

4 

hound are as much as ^ leaps of the hare 

We get if =55 + 4 (60) 

3 4 3 

or i6t = i5r+96o 

or r = 960 

and fr=|(96o)= 1200 
The number of leaps made b> the hound = 960 and 
that made bj the hare= 1200- 

14 Let X be the required number of strokes pulled by the 

Cams The number of strokes pulled by the Johnious 

IS But the r strokes of the Cams are equivalent to ^ of the 
3 2 

Johnious 

We get ^ = 3o+4f 

or 9r=i8o+8jr 

or jr=i8o 

The required number of strokes = 180 

15 Let X be the number of shillings in the purse Then 

A took {2+^(r— 2)} shillings or shillings and S took 

. 5“^}} ^Hq.~^shilhngs. 
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We geij+5=l5^^ 
6 3 36 9 


6r 60 = 
j *=20, 

-r 

6 j u j 

There v ere 20 shillings m ihe purse and 5 shillings 
were tal en b\ each of A and B 


•>r 

O' 

and 


“ 6 a 6 ^ 


16 Let T be the required number of crew Then there were 
Cox pounds of biscuit E\idcntl\ after 2oda\s there remained 
4or pounds of biscuits Again for the remaining (40-*- 2J) daxs 
or 64 dajs the remaining fj — 5^ men were supplied with 
{-'t - 5,64} pounds of biscuit, 

\\ e get 40,1 

7 

or 28cLr=320r- iCc» 
or 4Qr=t6oo 

or x=40 

The required number of crew is 40 

17 Let X lbs be the weight of gold in 106 lbs of the mass, 
then the weigh of silver there is {ic6- r lbs Again x lbs of gold 
X ill w cigh ^ *'X’ lbs in X atcr and fio6-r)lbs of silver will weigh 

lbs in water 
TO 


We get iS£a.^lzIl = 99 
19 10 

or iSox + I7I(io6-x)- 99X 190 

or iSor-i- 18126— i7ix=i8Sio 

or gx=684, or x=76 , 

and 106— ■>'=106— 76=30 

There were 76 Ids of gold and 30 Iba of silver 


18 Let X hours be the lime of his going with the current, 
then {10— x) hours is the lime of hts returning. The rates of 

his going with and against the current are — miles and — -miles 
. ( ~ ) ' JE. ^ 10-X 

per hour respcctix elv / 
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, 20 3 20 

We get — «3~ 

X 2io-r 


or 

X 2 (lO-z) 


or 

20-2a-=3r 


or 

51 *=20, or 1 >=4 , and 

to 


The lime of going wuh the current is 4 horns nnd 
the time of reluming is 6 hours 


19 Let r ACirs be the required age of the son 
father’s age is ir tears Mso the father’s age is 

ir 


Then the 


6127 


We get 


zv 


zx 




or 

or 


’42 


6. + _ + _+a+9 = : 

14 r + 71 + I2A +42:i + 37S = b4.r 
9i-3?8 , 

The reruircd igc is 42 jears 

20 Let xoz. be taken from the first bar and then (20- r) 02 is 
taken from the second bar >>Q\% x oz of the first bar contains 
(a-JJ)oz of siher and (20— r)oz of the second bar contains 
{(20 — r)x rc} oz of siher 

We gel ^2r+4c(20-x)«= to 
■i'l5r + "(2o-rA= to 
7r+So-4j:'- 100 


or 

or 

or 

or 


3^' 
r I 


'20 
= r- 


-(>Z Bnd 20- r= 131 
oz. from the first bar and 13’ oz. from the second 
bar should be taken 


21 Let the greater sum be £t , then the smaller is (y;6o7 
tj S(i -£x) 

The interest on the greater sum for 2 jears at 3^^ p c is 
*hat on the smaller for 2M ears at 3J p c. 
IS X or -'jc. Srf-/r N 
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We get 


( f 20 ' 

1 607 — — a 

)+i8!5 



800 

\ '^240 

/ 20 

or 

71 

100 

"Soo 

(6o7_‘^-x) 

-18^ 

5 

or 

j £ 

II 

0 

/7285— i 2 x ' 

)+24 


100 

boo 

[ 12 

' 5 

or 

S6x 12a = 

65 X 

7285- 65 X 1 

2j:+94X 


or 12 a(56+65)-5X47(i 3X 155 + 2x96x4) 
or 121x12^=235(2015 + 768) 

=235x2783 

or 1 22- =235x23 =5405 , 

^“=2450/3 = ^^450 8 f 4 rf 

The grcitcr sum = ;^45o 8 j 4rf , 

-ind the other sum = ;^i 56 13J 4// 

22 Let there be x pice m each group 

Each mnn of the 3rd group obtained pice and 

4 

each man of the 4lh group obtained ^ 

we ha\ e 

4 5 

or 5r+25=42r+36 

or r= 1 1 , 

there w ere 1 1 pice in each group 
Each man of the ist set obtained 

(”^=) 6 pice, 

each of the 2nd set ^ 5 pice, 

and each of the 31 d and 4th sets = ^ 4 pice 

23 Let there be x guineas in the parcel 

The weight of the parcel ^fa:— 9)02 

The weight of each guinea = oz ' 

15a. 


21 
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Again the eight of guineas 


N%as 


oz. 


The weight of each guinea 


V 50 

jx— 11) 


2 J 


oz. 


i;rr-2i; 


IT- 4*^ — 9) 

. Weget^^ 4=4 

I 5 (r— 21) ijr 


or 


V— »t_ jr-9 
jr— 2t r 

or jr-— ii:r=jr-— I2r— i£q 
or :r= 189 

There were iSo gjireas 


24 . Let X oz. be the weight of the isL wrought plate sold. 
Then price o^x oz. of unwroughi olate=jf lo- /'s. 15J 

=£6 5 j=£-=/ 

the pnce of 8 oz. of that plate 



Again the price of 12 oz. of wroucht plate = 4 " 

X 

The price of S oz. of uaw rought plate 





- 

TT- ^ 50 120 

Weget—^ 

IS 


XX 

5 

or 




5 


or 

I 4 x =350 


or 

= 2^ 



The weight of the first olate sola is 25 oz. and the pnce 
of wrought p’ate per oz.=^~=Sf 1 



EXERCISE 69 


323 


25 Let xs be the charge for the luggage allowed free 
Then if all the luggage belonged to one man, he would have been 
charged +2J lorf +7^ 6 ef) 

or (rj+ior 4(1) or ’ 

weget =14? 6 (i 

or A+3i=?9 

3 2 

29 31 87-62 25 I 

or — =-r= 4 r 

23 6 6 6 

The charge for the luggage allow’ed free=4jj =4^ 

If none had been allowed free the passengers 
would have been charged {(25 io//)-l-(4j 2d)} or 7 x, and 
{(7J 6</)+(4 j 2rf)}or iir Zd respectively 


26 Let X be the required number of bundles Then the 

buying price of the two kinds of hay » ( f 

Viooo jooo / 


Rs 

\2oo c; / 


The selling price must be 

^ Rs to have a profit of 20^ c 
ioo\2oo 5 / ^ 


We get 
or 


p ^^ y4-56oo _i2of x . »68\ 
too looVaGo"** 5 / 
li.r- 4 - 6 i 6 oo 120 ;r+672o 
1600 100 200 


or iJx+ 6 i 6 cx) 6fa-+672o) 

8^5 

or 55^+308000=48^+322560 

or jx = 14560 , 

X =« 2080 , 

the required number of bundles = 2080 


27 Let xd be the required selling pnce of each orange 
The buying price of 3 of the 1st kind and one of the 2nd kind 
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IS (2+^=)|rf the selling price of those four must be 

}^8$f rf orsrf- 

Weget4A = 3, , 

the required price is each 
Let X be the number bought , 

the selling price of a oranges is 

-^( 64 )i/ or ( 6 x 64 )rf 
20 

. ^ 4 = 6 x 64X -=512 , 
z 3 

the required number is 512 


28 Let X be the required number of coins The new coins 
were equivalent to (i-^=)^ of the original coins With i 

original coins he made fr light coins If he could pass all these 

coins his gam would have been equivalent to ( 5 £-x=)i original 

\ 4 / 4 

coins or j(H)hgh. coins (0)-,} i.gh. coins were seized, 

and his original gam was equivalent to ? ^ 

and by passing the one light com with which he decamped his 
gam will be i of a light com more 


We get 



or 

12 24 4 48 

or 2 or- 48 - tor— i2=5r 
or 52: =60 


a:=I2 , 

there were at fiist 12 coins 

29 Let AT be the digit in the unit’s place Then the lequiied 
number = 100(1 + 2)+ io(r + i)+Ar and the number formed by in- 
verting the digits = ioox+w(x+i)+Cr+2) , we get 

{roo('r+2) + io(r + i)+3:}_|{ioc«r+ io(a:+ !)+(* + 2)} 

= 36 {(a + 2)+(x+ 1 ) +x} 
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or loor +200+ ior+ 10+ r- ^(rocaf + lOir + io+;i:+2) 

= io8(jr+i) 

or 4oo;r+8oo+4oa:4-40+4;i;- ioojt- lor- io-jr-2 
= 432 ;r +432 

or 444r- iii;ir-432;rs=432 — 840+ 12 

or - 992 ^=- 396 f ’ ^=4 

The required number = 654 

30 Let X be the number of men in front of the square , the 
required number of men *= r- + 60 

Again the number of men in the new complete column will be 
(^+5X^-3). we get 

r- + 60 = (jr + 5X:r - 3) - 1 
=jr= + 2r- 15-1 
or 6o=2;r-i6 

or 2:1 = 76 j:==38 , 

and :r2 4. 60 =*1444 4. 60 =1504 

The required number of men = i504 

31 Let V be the number of men in front of the hollow square 
Then the total number of men in the regiment 

—j:“-{:c-2(lo)}2«4our-4oo , 
we get 4our — 400=2800 
or 4or=32oo , 4r=8o , 

the number of men in front of the hollow square 

= 80 

32 Let X be the number of men in front of the ist square 
Then the number of men in front of the 2nd square=(;r— 19) 
From the 1st square we get the number of men=:r“ -(jr-Sp 

and from the 2nd square it becomes=(j:— 19)® — (:r- 19- 16)® , 
we get T=-(:r- 8 )®=(r-i 9 )®-(:r- 35)2 
or (2;r-8)8=i6(2a:-54) 

r -4 = 2 .r -54 

-^=-50. ^=50, 

the required number of men 

= (50)“ - f42)= = 92 X 8 = 736 


or 

or 
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33 Let X be the number of men in front of the ist column 

The number of men m the depth of the column = (a: + S) > 
the total number of men=;«:(j:+S) 

Again from the 2nd column we get the number to be equal 
to sCr + 845) , 



+ 5(^+8451 

or 

j:®+5jr= 51: +845x5 

or 

^*=845x5 

or 

j:=65 


The required number of men 65(65 + 51=65 x 70=4550 


Exercise 70 . 

1 From the ist equation x=l4-4j', and substituting this 
value of JT in the 2nd equation we get 7(14 -4y) -3^=5 

or 98-28y-3y=5 

or 3 IJ '=93 , , 

and A:=i 4 - 4 y=i 4 - 12=2 , 
Ar=2| 

^=3/ 

2 From the ist equation and substituting this value 

ofjr in the 2nd equation we get 13^ ? — ^ ^ + 7^=79 


or 

or 


ii7+io4;'+35;'=395 

139^=278 , ^=2 

and;r=9±8j'^^. 

5 5 


= 5 , 


x= 

y 


3 From the ist equation x= ^'^ ^ and substituting this value 
of X in the 2nd equation we get iiy— 9^^— 


or 

or 


22^-288+27^=6 

49y=294 , 
andr=HZ^=3^_ 




x= 

y 


=?} 
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4 From the ist equation x= and substituting this 

value of X in the 2nd equation we get 13 + loi 

1 04 + S2J' + 63)' = 909 


or 

or 


iiS)'=8os , 3'=7 , 

and:r=it42:=8±28^^ ^ 


x= 

y 


=5} 


5 From the ist equation r=d-qy, and substituting this 
^ alue of X m the 2nd equation we get 
nSJ)-ay) — ly=c 
or al>-a-y—dy=c 

ab — c 


or 


y{efi-\-b)==ab- c , 


y- 


as+i ’ 

ffih + ^ 4* 

a*+^ ~ a®+^ * 

V^^ac j ab—c 

“"■“’’“•TO 

6 The equations become 

From the 1st equation 

20+^-3 17+;' 

^ ————— — “ ■ 

10 10 

and substituting this value or;r in the 2nd we get 

9J'+(~-^-2)=37 

or 9oy+ 17+^-20=270 
or 91^=270+20-17=273, ;'=3, 

and:r=iZ±>:-?5. 


10 


10 


=2, 


7 The equations become 

3(jf+;')=2(2r+4)l 

2(r-;»)=3{r-34)J 


x= 2 \ 

y=3J 
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3 x + zy- 4 x-S=o\ 

zx-2y—yc + 72—o) 

or 3^“-*^- 2=01 From the 1st equation 
x+2j> — 72=0] 

r=3y-8, and substituting this value of x m the 2nd equation 
we get ■^-Z^r2y-72 = o 

or 5y = 8o, 3'=i6> 

and ar=*3y-8 = 48-8 = 4o , 

r= 4 ol 

y=\t] 

8 The equations become 

4 fa:-_y)=* 30 '- t)\ 

4^-5j/-7(j:-7)J 

4^-4y-'3y+3=o\ 

4 ^- 5 J'- 7 ^ + 49 =oJ 

or ^X^^^-^49=o} equation 

and substituting this value of a in the 2nd equation 

we get 3^?i!^j + 5j'-49=o 

or 21^-9+20^-196 = 0 

or 4ij/ = 205 , ^=5 . 

and t = ^ = 35 z 3 ^ 8 , 

4 4 J'=5J 


9 The equations become 

2(3A-2^)- I2 = (2A -^) 1 

3(5^-4j')“ «8=2(4;r-3ij')j' 

6r-4j'- i2-zT+j'=ol 
15A- i8-8Ar + ^=oj 

f’rom the 1st equation 

substituting this value of a in the 2nd equation 

we get -6j'-i8=o 

or 2ij:y + 84-24y— 72=0 

or - 3 ?'=-i 2 , ^=4, 
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j 31+12 12+12 , 

and = = 6 , 

4 4 


,r=6| 

J’=4f 


10 The equations become 

2r+3;'+2r=48) 

7J’-3i^-2J'=22j 

or From the ist equation 

-3J^+5;'=22j 

:ira= - - ~ - ^^ , and substituting this value of x in the 
4 

2nd equation ue get — 3^ ^^ ^ + 5^=22 

or - i44+9y+2q>'-=88 

or 29;'=232 , y=8, 

and r=48z_ai'=^4:^6 , 

4 4 

x=61 

J’=8) 


Exercise 71 

1 From the ist equation, we hate 5Jr=:9+3^ 

y- 9+3y 


(0 


Again from the 2nd equation, we get2x=i6— y', 

r=— ^ (2) 

Hence, from (i) and (2) we have 

9+3y i6-5j' 

9 3 

or i8+6^'=8o-2Sj 

or 31J =62 

J '=2 

Hence, v= 9 +. 3.1 ^ 9 + 6 ^ 

3 5 

i^= 3 'l 
^ = 2j 
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2 From the ist equation, we have ^= 1 + 43 :, 

(H 

3 

From the 2nd equation, we have 4y“i8 — 3r, 

y= i- (2) 

4 

Hence, from (i) and (2), we have 

l+4:r 18-32 : 

3 “ 4 

or 4 + idj:=54-gtr 

or 25r=5o , jr=2 

Hence, j.=i±i£„i±8=3 
3 3 

2: = 2\ 
y= 3 j 

3 From the ist equation, we have 3 -ii :=7 + 7 j'> 

(I) 

3 

From the 2nd equation, we have ii2:=87-5y, 

^ -Sirs’ (j) 

ir 


Hence, from (i) and (2), we have 

7+7J' _ 87-sj ' 

3 II 

or 77 + 77 j'= 26 i- isj' 

or 9ZJ'= 184 , 


Hence, 


j:= 7+.7^^7 + I4^ 
3 3 


4 From the 1st equation, we have 3y+3rjf=yj,+xj', 




From the 2nd equation, we have s^=42r+9 + i4, 

' y- 4 x +23 

5 


(2) 



Hence, from (i) and (2), we have 


^^ 4£+£3 
s'" 5 


or 

35r = i2r+69 

or 

23x4=69 


^=3 

Hence, 



j 3 


r=3l 


J'=7/ 


5 


6 


From the 1st equation, \\e have 32r=28+25j, 

32 

From the 2nd equation, we have i4jr= 1 16— 15>’, 

( 2 ) 

■4 

Hence, from (i) and (2}, we have 

28+25}> it6-iay 

32 14 

or i96 + i75j'=l856-24q>’ 

or 415^=1660 , 

^=4 

Hence,x==i±^=5iil£?=.4. 

32 32 

x=4l 

J=4j 


From the ist equation, we have 

J5^+5>'=14^+7;’+7 [Multipljing both sides by 35 ] 
or a:-2/+7 (i) 

From the 2nd equation, we have 
40-(x-^')«=3o 
or x-y= 10 

or x=^+io 

Hence, from (i) and (2), we have 
2j'+7=^ + 10 


(2) 
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from (i) we get jr=6+7=i3 

A-=i 3 \ 

3J 

Multipljing both sides of the ist equMion by 12, 
5 5 r - 66^ + 39r = sa;' - 26 
or 94;i =ii8j'-26 

or 47v=59/-i3. 

r=miin (0 

47 

Multiplying both sides of the 2nd equation b> 12, 

iQi:+ i2j'-9;r+6;'=24j'-24 

or ;i: 4 -i 8 j< = 24)>-24 , 

r=6^-24 (2) 

Hence, from (1) and (2) we h-\\e 

47 

or 59J'- 13 = 282^ - 1 128 

or 223;'= 1 1 15, 

/*=5 • 

from (2) r=3o-24=6 

r= 6 -| 

)=5J 

Multiplying both sides of the first equation b) 20, 
40a: - y - 1 5 «• 140+ I2J'- 8^ 
or 48 j-=i7^'+155 


r= 

48 


(0 


Multiplying both sides of the second equation b^ 6, 
24y + 2j:-4=iS9-6j'-3 
or 2:»r= 160 — 30J' 

jr=8o-iy (2) 

Hence, from (i) and (2), we get 

■ 2 :^ = 8 o-. 5 , 

or i7j'+iS5 = 3840-72qy 
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or 737J'*=36 Ss , J '=5 . 

from (2) t = So- 75 = 5 , 

' =51 

J'=5/ 


9 Multiplying both sides of the first equation by 24, 
481 - i6j’+8 = 77 + i8t - J 2 j ' 

or 301 =4)' +69 

r=iL±69 

SO 

Multiplying both sides of the second equation by 20, 
So_)'- 25 + 101 = 120- 12 + 8/ 


or 


ior=i33-72>' 


^ 133 - 72J ' 

10 

Hence, from (l) and (2), we get 

4 J ’+69 133-72^’ 

30 ” 10 ' 

or 4 V + 09 = 3 (i 33 - 72 /) 

=399-216;' 

or 220 j'=33o, 

from (i) 


(2) 




;i: = 23\ 


10 From the first equation, we have 

1 ZT (23 - t) - 2(2;' - r) = 40(23 I 
or 276*-- izr=-4j'+2T=920-40A-(i357-335;r+iar») 
or 278^ -4}'-= 295.t - 437 

or 4>’= -> 71+437 

- i7jr + 437 , . 

J'= (0 

From the second equation, we have 

i8)+3(^-3)=6o(i - i8)-(i - I8X43-9J) 
or 9x^>- i62y+3y-g=6Qr- io8o-(43a-9a:>>-774+i62>') 
or Sy— 9— Cor- 1080-43A + 774 

or ar- > 71 - 297 , 
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( 2 ) 

3 

From (i) 'ind (2), we get 
- 17^+437 ^ 17^-297 
4*3 

or -5ir+i3ti=68a:— n88 

or ii9r=2499 

or 17^=357 . , 

from {i)y = 35 Z:p 2 Z = '*>f=20 , 

X = 2l\ 
y - 20J 

Exercise 72 

1 Multiplying the ist equation bv 3, and the 2nd bj 7, 
we have 

2rr-iy-=33 
and 2rx+i4^'=9i 
Hence, by subtraction, 

-29 j = -58, 

^'=2 

Substituting this value of^ in the ist equation, we have 
7r=ii + io=2i , T=3 

Thus we have ;r =81 
J= 4 / 

2 Multiplying the ist equation by 1 1, and the 2nd by 6, 
we have 

i43r+66j'=63S 
and 3or— 6^s= 54 

Hence, by addition, 1 73^=692 , X'=4 

Substituting this value of;r in the 2nd equation, we have 
1IJ' = 20-9=II 

Thus we have v=4'l 
J'=ij 
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3 Multiplying the first equation by 10, and the second by 9 , 
we have 

8ox - 90J' «• 200 
and 63^-90}'= 8 1 

Hence, by subtraction, I7x=ii9 , X’=^ 

Substituting this value of r in the second equation, we have 
ioj/=.49-9=4o , j' = 4 

Thus we have i=7, ^ = 4 

4 Keeping the first equation as it is, and multiplying the 
second by 2, w e have 

25a - I4 _j'=8 
and 24x + ii\)’=go 

Hence, by addition, 49^=98 , x=2 


Substituting this value of r in the second equation, we have 
7 j'= 45 - 24 = 2 i , ^ = 3 

Thus we have r“2, j>=s 

5 Multiplying the ist equation by 2, and the 2nd by 3, 

we have 24r+22j'=i40, 
and 24Ar— 3y’'=54 

Hence, by subtraction, 43J'=86, _y=2 

Substituting this value of^' in the 2nd equation, 
we have 81 = 18 + 14=32 , 1=4 

Thus we have ■*''= 4 i ^'=2 

6 Multiplying the ist equation by 3, and the 2nd by 2, 

we have 39^ — 42^'= 66 
and 342:— 42^' =36 

Hence, by subtraction, 5^=30, x =6 

Substituting this value of r in the ist equation, 

we have I4J'=78-22 = 56 , J '—4 

Thus we have x = 6, = 4 

7 Multiplying the first equation by 3, and second by 4, 
we have 

84r-4sy=. J 23 
and 84X + 527' = 220 
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Hence, by subtraction, — 97 y= -97 , y=i 

Substituting this v.ilue of y in the second equation, we have 
2ia- = 55- 13=42 , x=2 

Thus we have x=2, y~i 

8 Multiplying the first equation by 3, and the second by 2, 
we have 

57ar + 72y= 102 
and 46ir + 72y=i24 

Hence, by subtraction, lit = — 32, x— — 2 

Substituting this value of t in the first equation, we have 
24 j'= 34 -(- 38)=72 , j '=3 

Thus we have jrt=— 2, J'=3 

9 Multiplying the 1st equation b> 3, and the 2nd by 2, 
we have 

1411- i68j'= 369 
and 501 + 1 68j' = 586 

Hence, by addition, i9ir=9S5, 

r = 5 

Substituting this value of;r in the 1st equation, we have 
56^ = 235 -123=112, y = 2 

Thus we have '*'=5, y=2 

10 Multiplying the 1st equation by 4, and the 2nd by 3, 
we have 

204r6 — 4j'= 12 
and 204:r+ 69^=411 
Hence, by subtraction, 

-i 33 >'=- 399 , ;'=3 

Substituting this value ofj'in the ist equation, we have 
Si:r= 3 + 48 =si, x^i 

Thus we have x=i, ^'=■3 

11 Multiplying the ist equation by 3, md the 2nd by 4, 
we have 1 56;!: — 27^ = 102 

and 156x4-56^=268 
Henfe, by subtraction, — 83^= — 166, 

^=2 
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'Substituting tins value ofj ' m the ist equation, we have 
52r=34+i8 = S2, r=i 

Thus we have i - i, j’ = 2 

12 Multiplying the ist equation by 2, and the 2nd by 5, 
we have 

24;i + i 7 oj '=-98 

and 95:1 - 1 70 ;' =455 
Hence, by addition i i9r= 357, r=3 

Substituting this value of x in the and equation, we have 

34?’ =57 -91 = -34, j'=-i 

Thus we have 1 = 3, j'= — i 

13 Multiplying the ist equation by 7, and the and by 5, 
lie have 

455 r- 98 j '=63 
and 455 ^^- 75 ?'= 155 

Hence, by subtraction, -23)'=- 92, y-4 

Substituting this value of _y in the 2nd equation, we have 
9i;r=3i +60=91, T=sl 

Thus a = i, J'=4 

14 Multipljing the 1st equation by 3, and the 2nd equation 
hy 2, M e have 

45 A + i 38 y= 5 i 
and 262. + 138^'= 146 

Hence, by subtraction, i9;c=-95, — 5 

Substituting this v.iluc of x in the ist equation, we have 
46 y=i 7 -(- 75 )= 92 , y -=2 

Thus we have ar= — 5, y =2 

15 Multiplying the 1st equation by 5, and the and by 3, 
we have 

7 or+ 405 j'= 26 s 
and 5 '^+405?'= 303 

Hence, by subtraction, I9;i = — 38, a = — 2 

Substituting this value of x in the ist equation, we have 
8 iy= 53 -(- 28 ) =81, y=i 

Thus we have tr= - 2, yssj 


22 
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16 Multiplying the 1st equation by 5, and the 3nd by ii, 
^^e ha\c 

25' + Sy’=730 
and I2ir+55_y= 1210 

Hence, by subtraction, — 96 a = -48o, a = 5 

Substituting this value of x m the ist equation, we have 
iij'=I46--25= 121, y=-it 

Thus we have x=Si y=ii 


17 Multiplying the ist equation by and keeping the 
2nd as It IS, we have 

aix+iy=dc 

and a°x + i-j'=t^ 

Hence, by subtraction, v{ab -a^)=hc— 

bc-c^ 

ab—a^ 


Substituting this \alue of v in the 
ab — a^ 


1st equation, we have 


or by^c- 

ab — a^ 

_ abc — crc — abc + ac- 
ab-a^ 

_c*— nc 
“ b-a ’ 

i.=2£z£l 

ab-b"^ 

Thus we have r— i'— ?£l!^ 

ab-a^'-' ab-b- 

18 Multiplying the ist equation by 4, and the second 
by 126, we have 


22 : + a_y' + 3 ;r-y' = 8 

or 5 ^- a?’ = 8 (I) 

and 9r+7^=i26 (2) 

Now by multiphing (i) by 7, and (2) by 3, we have 

35^-2y =56 

and 27Jr+2y'=^378 
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Hence, by nddition, we have 62;*: =434, 

x =7 

SubstuuUng this value of x in the 2nd equation, 

we have -^=1 — , 

18 22 

_y =9 

Thus we have ■ 2 ^= 7 * J '=9 

19 From the ist equation, we have 

4-r + s;'=4or-40_y 
or -36x445^ = 0 

or 4^-5y=o. (i) 

From the 2nd equation, we have 
2.r-j»+6 y i 

3 ' 2 

or 4ir+ioj'«3 (2) 

Hence, from (1) and (2), we have 
1 5 /* 3 . 

Substituting this value of_y m (1), we have 
4A = i, v=l 
Thus we have r = 

20 From the 1st equation, we ha\ e 



4a:-3;'-7 _gx~/iy- 

-25 


5 ’ 30 


or 

4r-3r-7-»'-'i?' 

D 

-25 

or 

24r- i8j'-42=9r-4;' 

-25 

or 

I5r-i4y=i7 

(0 

From 

the 2 nd equation, we have 


20 j'- 20 + 30 r— 9 j7 2j'- 

2r + 53r + 33 


60 

30 

or 

lii'+ 3 or — 20 
- V =-V'+3^ + 33 

or 

iiy + 302 : - 20 = 4 )' + 6sc + 66 

or 

24a.+7>'=86 

(2) 
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Multiplying (2) by 2, we have 

48;ir+ 14^ = 172 \ 
also, 17/ 

Hence, by addition, 633:= 189, 
x =3 

Substituting this value of ji in (i), we have 
14^=45-17 = 28, 

J '=2 

Thus we have v = 3, )'=2 

21 From the ist equation, we have 

(2^1: - 3)(&t + 9) + 2(33. + Sy ) _ 13 + 2(3 j :+4) 

4 l 2 t:- 3 ) 4 

or (2A-3)(6i+9)+2(3r + 5j')=i3(22:-3) 

+ (2r-3)(6*'+8) 

or i2A2-27+6t- + lo_)'=26r-39+i2;i:2-2A~24 

or i&v-iqy=36 , , 

From the 2nd equation, we have 

( 8 ;> + 7 X^J' ~ - 3 y) 20 + 4j' - 9 

io(2y--8) 5 

or I b;*- - 5qy - 56 + 6oi - 30^' = (4y - 1 6)(4y +11) 

= i6j'8-2qj’-i76 

or 60V— 603'= — 120 or loi — icy'=-20 (2) 

Hence, from (1) and (2), we have 
8^=65, r =7 

Substituting this value otx in (i), we have 
io;'= 126 — 36=90, y=9 

Thus we have a = 7, y =9 

22 From the ist equation, w>e have 

i 2 ii:- 20 y- 23 .+ 8 j' + 33 _ 6 y+ 4 ;r + 3 
12 “ 12 

or I 2 a:- 30 j -2;ir + 8>'+33 = 6j'+4:i:+3 
or bur— i^f— — 30 

^- 3)'=-5 (I) 


or 
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From the 2nd equation, we have 


or 

or 

or 


283 3 12 

i2A + 2i;^+ 112 i 6 ox-~ sy—g 6 o 
24 12 

12-1 + 2 i_;<+ii 2 =! 32 or-lo;'-i 920 

3oar-3ij'=2032 


(2) 


Multiplying (1) by 31 and (2) by 3, we have 

3 »J^- 92 y'=-i 5 S» and 924J:- 93^=6096 
Hence, by subtraction, 8932; =6251, 

x =7 

Substituting this value of x in (i), we have 
3y=7 + 5«i2, ^=4 

Thus we have r = 7, = 4 


23 From the isl equation, we have 


6 x 4 - o8j>- i8t- 025 4.r + 52+oi>’ 


or 

25 5 

42t+ o8j'- 025= 21 + 26+ oojy 

or 

22,r+ o7y'=2 625 

or 

8Sa+ 3y=io3 

or 

88r+ 30^=1030 (i) 

From the 2nd equation, we have 

or 

2 )' + 5 7 ;c-i 

IS 6 

12^+30=10 5r- 15 

or 

24}'+6o=2iir-30 

or 

2I^-24>'=90 (2) 

Multiplying (i) by 4, and (2) by 5, we have 

and 

3 S 2 Lr+ 120 >'= 4 I 20 
io5r- i2qy=45o 

Hence, by addition, 457'*’-=4S7o, 


r=io 

Substituting this value of x in (2) we have 
24j»=2 10— 90=120, 

Thus we have ar=io, y=5 


1 
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24 Multiplying the ist equation by 3, and the 2nd b> 4 t- 
we have 

12 + 32=6 

jr y 

, 12 ,8 19 

and — +T = T 

X J 5 

Hence, by subtraction, 

or iy'=iio, _>'=io 

Substituting this value of y in the ist equation, we ha\e 

4 — 0 1 £— 

x~~ to” ’ 


Thus we have 


1=4, } = io 


25 Multiplying the 1st equation by 5, and the 2nd by 2, 
we have 

10 , 15 

J--2=io 

V y 

and — 4 — =11- 

^ y 3 

Hence, by subtraction, y‘’^' 

Substituting this value of y in the ist equation, we have 

1 —n 3 — 


Thus we have 


-r=2, y=3 


26 Multiplying the ist equation by a, and the 2nd equation 
by b, we have 

a* . ab 
— 1 — =am 
X y 

, b^ ab ^ 
and —4 — =bn 

^ y 

Hence, by subtraction, -{a- — b-)=am — bt>, 

X 

a^-b^ 

X = r- 

am - bn 
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SjbsjtL ing this xalue of r in the ist. eqouion, we ha\e 

f? o'er —fir) 

- —ff’ :: — 7 C- 

\ a — t- 

ii'V — fT » —it‘tti—abr 

“ 

_t flr’ — tjr 

a-—t- 

_ 1 an— fin 

Or ^“-^ 15375 - 

.. a--fi- 
art — fiir 

Thus^cna’e jr= r- t— r— 

an — fit ' art — bin 


27 MulMolsing the isi cauatton b> 3, ind the 2nd. b> 3, 
we h’vt 


»xJ.=:iZ 
r 3f 3 


Hence, b suotraction, 


|(i. 5 U 3«!2 

./'3 j' 3 

Yzi 6 u 9 rLiZ«_? 

j ^5 J 3 3 


" ;J=’' ■ >-1 

SubstilUiing this talue of ^ jn ’ne isi. equat.on, v e hate 


— = I — — t=r — 




3 


Thus t\e hate j:=- 3 =r 


28 MuhipKirg the Jst equation bt r ne hate 


2 j ~ 5 r ' 


fand equation) 
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Hence, bv addition, 

As 2/ 's 5 
or 

y\ioJ s 


2J> 


Substituting <-his value oiym the ist equation, we have 


1 

ar= - 


H— 

Thus we have r:=-, y=— 
5 2 


29 Multiplying the ist equation by we have 

4 

5£+l = 3 

i6 2y 2* 

also, = ^ 

5 ay 20 

Hence, by subtraction, 

or 

\ 8o / 40 


or *-^“34, -*^=4 ’ 

Substituting this value of:r in the ist equation, we have 
2 4 

w.=2-?=l, y=2 

_y 4 ^ 

Thus w e have ;r — 4, y=2 

30 Multiplying the 1st equation by and the 2nd by i, we 
, '35 

have 

_L.4.Z.=,i 

154: 27 3 

‘ iS^i: 10 5 


and 
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Hence, bv subtraction 

■'\27 loj 3 5 

or 

270 J 15 

or v-Li = — 

270 15 

or isj'=270, _j'=»i8 

Substituting this \alue ofj’ in the ist eqation, we ha\e 


31 ^ 9 * 

Thus we ha\e r=— , )'=iS 
*5 

Exercise 73 




2.T+3J -8=01 

Sr-4j'-»-5=oJ 


Hence, 


Hence 


’ 3X5-(-8X-4) {-S)3-3X5 2(-4)-3>'3 

X _ y I 

15-32“ -24- 10“ -8-9 

^ - y ^ 

-17 -34 -17 

x = ~ -- ^ = j , and v=Il^=2 
-17 -17 

Thus we have4r=i, and y =2 

3X-SJ+ 9=ol 
Sr-i 2j- 16=0/ 

, y 

'-5X-'I6^-9X2 9X5-3(-i6) 

I 

3X2-5(-5) 

^ - J’ L_ 

80—18 45'h48 6+25 


£-=i=-L 

62 93 31 ’ 


62 , 

x= —=2, and 

31 


(=1^=3 Thus we have ;r= 2, and^=3 

d * 
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8 


hence, 


or 

or 


4 A-a>'+ 8 =Q\ 

21 -3}'+6=oJ 

■y J' 

(-S) 6 - 8 (- 3 ) 8 X 2 - 4 x 6 

I 

“4(-3)-(-5)2 

i f 1 

-30+24 16-24 —I? + 10 

A J' I 

- 8~~2 

Hence, i = 3j and ^'=4 


4 

Hence, 


-3a: J-2j'+2=ol 

5^-3i)'-5=oJ 

^ f 

2 (-S)- 2 (- 3 ) 2 X 5 -(- 3 X-s) 


5 


or 

01 


I 

’~(~ 3 K- 3 )- 2 X 5 

A y ^ 

- io+6~io-a5’”g- *0 
^ J’ .... I 
-4 -5 -I 
Hence, a =4, and ^'“5 

6r-7j'+ i2=o| 
-7r+4;'+ii=oj 


Hence, — £ 21 I 

(-7)11-12x4 I2(-7)-6xii 6x4-(-7){-7) 

or 1 21^^ L_ 

-77-48 -84-66 24-49 

or y L. 

-125 -150 -25 

Hence, a = 5, and_y=6 


6 


From the 1st equation, 7A—8_y+ 14=01 
and from the 2nd equation, 5r-3^'-g=of 


Hence, 


2 y 

(-8j(-g)-i4(-3) I4X5-7(-9) 


I 

7 (- 3 )- 5 (- 8 ) 
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or 


or 


Hencey 


72J-42 70+63 — 21J-40 

-£L=J_=i- 

114 133 19 

Hence. jr=6 and >=7 
— 6r-t-5j -*-2='o') 
i3r-9>-i9=oJ 

^ y 


(from the and equation) 


or 


5(-i9)-2(-9) 2XI3-(-6).<'-I9) 

I 

“f-6)(-9)-5Xi3 
X _ y I 


-95-^iS 26-114 54-65 


or 


~ _ y 


-77 -8S —II 

Hence, r=7, and y—Z 
H — 7x-*-5J — 11=0 

Sr-sy— 19=0 . (from the and equation). 

Hence. 5 C“ ^9) - 1 x ( - 3) = 1 1 x 8 - (^- 7) (- 19) 


(~ 7 )v~ 5)"'8 X 5 


or _£ 

-95 + 55 88-133 35-40 

or 

-40 -45 -3 
Hence. x=S, and) =9 
■9 4 x-iry+ 6 =o 

9^— ii> — 10=0 . (from the and equation) 

Hence — Z. 

(-ii)(— io)-6f-i3) 6x9— +(-io) 


1 




4 (-i 3 )-(-ii )9 

or 

X 

_ y t 

110+78 

54+40 -52+99 

or 

X 


1S8 

94 47 


Hence, x=+ andj=2 



kEY TO ALGEBRA MADE EASY, VOL I 


10 From the ist equTtion, 8a. -7j'- i9=o\ 
and from the end „ loi - gj'- 23 =oJ 

(-7)(-23 )-(-» 9 )(- 9 )~'-J 9) 10-8 (-23) 

I 

"8(-9 )-(- 7) 10 
^ J' t 

161-171 -190+184 -72 + 70 

r j> _l_ 

-lo^-d -2 
Hence, t = s, andj'=3 

11. -12V +17 J'+i 6 =o 

9ar - 13J' - 1 1 = 0 (from the 2nd equation) 

Hence ^ _ . . _ 

’ i7 (-ii)-i 6 (-i 3 ) i 6 x 9 -(-I 2 )(-ii) 

I 

“(-I2)(-I3)-I7X9 


-187 + 208“ 144- 132 “isd-iss 

£.=,JL=L 


Hence x=7, and y =4 


21 12 3 


i4a--iy'+i8=o\ 
lit- 7 J'+ 1=0/ 


Hence, 


(-11) i-i 8 (- 7 ) 18x11-14x1 


i 4 «- 7 )-(-iO II 


VI — . 

-11 + 126 198-14 -98+121 

or -L„J_ = ± 

115 184 23 

Hence r=5, and j'=8 
13 From the 2nd equation, A^e hate 
1=^=X (suppose), 
t =2^, and j’=3/f 
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Substituting these values of x and y in the 1st equation, we 
have 34<t-2i<t=52 

or 13^=52, ^=4 

Hence, from A, j. •= 8, and 12, 

14 From the 2nd equation, we have 

- =-^=il (suppose), 

3 7 

jr=3;, andj'=7^ (A) 

Substituting these values of x andj' in the ist equation, we 
have 27A + 35^1 =124 

or 62^=124, ^=2 

Hence, from A, r=6, and^= 14 

15 From the 2nd equation, we have 

(suppose), 

• 4 9 

r= 44 , and ^=94 ( (A) 

Substituting these values of jTjj* in the 1st equation, we have 
60X + 63^ = 246 

or 1234=246, 4=2 

Hence, from A, x=8, and 18 

16 From the ist equation, we have 

|=:^=4 (suppose), 
o 9 

Jr = 84 , andj '=94 (A) 

Substituting these values of v-,y m the 2nd equation, we have 
804+2074=287, 4=1 

Hence, from A, a.=8, and_j'=9 
17 From the first equation, we have 4^=3^ 

or — = il .=4 (suppose), 

3 4 

1 =34, andj '=44 (^) 

Substituting the values of i, y m the 2nd equation, we have 
214-444+92=0 

or —234=— 92, 4=4 

Hence, from^, j:=i2, andj'=l6 
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Substituting these ^aIues of r, j in the ist equation, \veha\e 
+ 5 “^) + 1 ^ 33 ^ ~ 5 ^) == 59 
or iiiC+i';/'- 7 / = 39 

or Tii = 59 

X =3 

Hence, from yf, t =-90 and jv = 15 

22 From the 1st equation, ue hare 

4 A+ 5 r= 4 or- 4 q» 
or 3611=45; 
or 4 .r - 5 j 

or _s=s-=/ (suppose), 

5 4 

X- 5X, and j =4-( . (A) 

Substituttug these \aluesof r ji in the 2nd equation, we ha\e 

■°"- 4 i+ 8 -C= 2 o, 

3 

or t0.t=20 , 

Hence, from A-,r=io, and ; =S 

23 From the ist equation we ha\e 

3 ; +vy = 7X+jr} 
or ai= 7 ^ 

or i.T=-I.=/ (supposci lA) 

7 3 

x=si, and ; =7/ 

Substituting these \alues of r ; in the 2nd equation, wehaie- 
12/ +9=35'^ -14 

or 23/ =23, A = i 

Hence from 4 , 1=3, and; =7 

24 From the ist equation we ha%e 

•y -6=2r4-2j 
or 2r-2;+6=o 

or r-j'+3=o (l) 

From the 2nd equation, we ha\e 
Sr-3 = 9j ~gx 
or 17a:— g_j-5=o 


(2) 
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Hence, from (i) and (2), 

X 


(-i)(-5)-3(-9) 3><»7-«(-5) 

I 


or 


X I 


or 


5+27 51 + 5 -9+17 

^ _ I 

Hence, ■*=4> andj'=7 

26 From the ist equation, we have 

jr^ + Sj' + 7r + 3S=j:7'+^-9r-9+ 1 12 
or i6ir + 4Y-68=o 

From the 2nd equation, we have 
2;ir-3j'+9=o 

Hence, from (i) and (2), 


U) 

(2) 


4X9-(-68j(-3) (- 68)2-16x9 

I 

i6(-3)-4X2 


or 


or 


y 


36-204 -136-144 -48-8 

I 


— 168 —280 —56 

Hence, ^=3, and y^s 
26 From the isl and the 2nd equations, we have 

^ y 

(-5J4-(-7)2 2X2-4X4 
z 


or 


or 


or 


4-(-7)-2(-5j 
_£ y_ z 


-20+14 4-16 -28+10 

■y _ ^ ^ z 
-6 -12 -18 

y ^ 

(suppose) 

r=/.,j>=2*, jEr=3i (^) 
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Subsiuuling these \alucs of s m the 3va equation, 
uc liavc 

X + 2 ^+ 3 i =6 

or 6il=6, / = ! 

Hence, from /f, a = i, 3' *=2 and c — 3 


27 I'rom the isi and the 2nd equations, uc ha\e 

» y “ 


or 


6x6- 4x8 bx3-6xs 5x4— 3x6 

^ ^ y _ - 

36-32 24-30 20-18 


or 


or 


X 1 s 
4 “ -6“ 2 

— =:-^— =— (svippose) 
2-31 

t =2/, j'*= -3/*, . (A) 

bubstituting these \ihies of x, 3, s in the 3rd equation, 

we have 

2^- i 5 ^ + t 6 i = 3 

or 3/ - 3. / "• > 

Hence, from t =2, 3 = -3, r—i 


28 I'rom the ist two equations, we have 

Ji - “ 

(- 7 ) 7 -(- 8 }ii 11x6-2x7 2(-S)-6(-7) 

— r_ £_ 

-49+bb 66-14 -16+42 

V 3' r 

fsisi^es,— 

39 5 = 26 

— = J?le=— = / (suppose} 

342 

^=3^1 4^ and r=2^ (A) 

Substituting these values of t, y, c in the 3rd equation, 
we have 

9i + 16^ + 10^=33, or, 35 ^“ 35 » ^ = i 

Hence, from A, 1^=3, 311=4, ^*=2 

23 


or 

or 

or 
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29 


From the ist. two equationE, we ha\e 

X j 


3 x 8 -(- 7 )v- 8 ) 

(— 8 j^ — 8 x 7 7 ("' 7 i 

or ^ - 


24-56 

— io -56 -J 9-15 

X 

_j - 

or ' — ■ — 

-32 

-95 -64 


or 



(suppose; 


x=k, ^ = 3 ^, {A) 

Substituting these \alues of jr, r in the 3rd equation^ 
we ha\ e 


3^-*- 13^- 14^=6-!, or, 32/-=64 
k= 2 . 

Hence, from . 4 , x= 2, j=6, 2=4 
30 From the ist- two equations, we ha\e 

- ^ ■ ■? g 

(-2)3-(-8'i IX9-3X1 i(-8)-9(-2) 

or 

-6-8 9-3 -8-iS 

or 

2 6 10 


r=^=— (suppose) 

3 5 

j=3^, == 5 f iA) 

Substituting these lalues ofx, s- m the 3rd equation, 
we have 

2A-9t+25;^=36 or, 36^=56 k=u 

Hence, from A,x=i 3=3 ^=5 

31 . From the ist. equation, we hate 

Sr-iS^ =I 4 >— 7r, or, Sx-^d} -yz—o . (i) 

From the 2nd equation, we bate 

7 r-i 4 J= 8 j- 8 r, or 7r-6j -8r=o (2> 

Hence, from (i) and (2) 

^ 3 c 

4-(-S)-6(-7) {-7)7-(-8)8“^T-7X4 
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or 


or 


-32+42 -49+64 48-28 

— 41 £. 

io“i5 20 


or (suppose) 

234 

r=2<C, j:=4/i (/i) 

Substituting these values of Xy y, s in the 3rd equation, 
ue have 

6X.+ 12^ + 201=38, or, 381=38, 1 = 1 

Hence, from A, r=2, y= 3 , r = 4 


32 From the 1st equation, we have 

4t+4j<= 62-3>', or, 4 j;+7;'-6!:=o 
F roni the 2nd equation, we have 

51- io_)'=6j'- 9£:, or, jr— i6j>+9c=o 
H ence, from (i) and (2), 

t y £ 

7X9-(-i6)(-6)~(-6)5-9X4“4(-i6)-5X7 


or 

^ _ 4 ' „ 

S' 

63-96 -30-36 

-64-35 

or 

_ 4' _ 

-33“ -66“ -99 


or 

X y ^ k 

* 9 . 5 

(suppose) 


r=l, z^zk ^ . 

Substituting these values of r, y, z in the 3rd equation, 
we have 


(r> 

( 2 ) 


(^) 


6(1 - 2) + 7(21 - 3) + 8(31 - 4) = 67 
or 61-13+141-21+241-32=67 
or 441=67 + 12+21 + 32=132 , 1=3 

Hence, from A, ;c = 3, ^=6, e=9 


33 From the ist equation, we have 


Sr -2^=0 

From the 2nd equation, we have 

7 y - sz=o 
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Hence, 


y. 


(-2)(-5)-7XO o-l-s)5 5x7-(-2)o 

X y z 
or — =^=. — 

lo 25 35 

or = L (suppose) 

257 

2:=2A, y—S^i z^^Tk 


M) 


Substituting these values of x, y, z m the 3rd equation, 
we have 

8^+25^ + 42^=150 

or 75^=150, k — i 

Hence, from x=4, y=io, ^=14 


34 We have 


iSx= ioy= 6 z—l (suppose) 
k k k 


A = — , 

IS’ 




(^) 


Substituting these values of x, y, z in the last equation, 
we have 

or 14/1+24^ + 45^=9960 
or 83^=9960 

^ = 120 

Hence, from A, a:= 8, y=i2, z = 2o 


35 From the ist two equations, we have 

£ y z 

(“I3)(-9)-6x8 8x7-(-9)4 4x6-7(-I3) 


or 

r y z 


117-48 56+36 24+91 

or 

_y _ z 


69 ~ 92 ~ii 5 

or 

y=^=|-=^ (suppose) 

X 

= 3 ^,y= 4 k, Z’^Sk 


Substituting these values of at, y, z in the 3rd equation. 
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\\c lia\e 


or 


or 


5. + l + il_20 

3 /%^ ^5 / -3 


? 3 

2. j.: 3 , 4. 

3 / / / 


^ t? 

3 

5 + 6+9=20/C, 


or, 20/ =• 20, 


Hence, from A, 1 —3, j'*=4, r=5 


/( = i 


Exercise (74:'> 

{Note) In 'll! c\aniplcs of tins everctse the ist , 2nd 
and the 3rd equations will be denoted by (0, (2) and (3) 
respecti\c 4 

1 MuUipljing (3) by 5, we have 

-2ar+ iSJ’+Sc=2S, 
also, 2.r--3;'+5ff=ii (i) 

Hence, b\ siibtr'iction, 22^ ~ - 14 

or lit-<y*+7«o {4) 

Again, Multiplying (3) by 7, wc have 

-2&» +2y’+7<r=35, 

also, 5.t- + zy- 7c =» - 1 2 (2) 

Hence, b> addition, -23^+237=23 

or r-3»+i=o (5) 

Thus we have iir-93'+7=o {4) 

and r-^'+i=o (5) 

riierefore, by cross multiplication, 

y _ I 

-9+7 7 -it -n+9 

or _i.==JL„_L 

“2 -4 -2 

A = i, and 3'=2 

Subslitiuing these values of x,y in (3), we have 

— 4+6+i'*=5T " — 3 

Thus we have r=i, y=2, ^=3 
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2 Multiplying (i) by 2 and (3) by 5, we have 
6 x+j[y+ios =64 
and 25jr+i5y+ios=i35 

Hence, by subtraction, 

i9r+iy'=7» 

or i9j; + ilj'-7l=o (4) 

Again, multiplying (2) by 2 and (3) by 3, we have 
4:ir+ iqy+6s=62 
and i5;r+9>'+6r=8i 

Hence, by subtraction, 

or iijf-^-i9=o (5) 

Thus we have igx+iiy—yi=o (4) ^ 

and ii:c-j-i9=o (5) 

Therefore, by cross multiplication, 

X y I 

-209-71“ -781+361 -J9-121 


’ -280 —420 -140 

;r=2, andj'=3 

Substituting these values of jr, y in (i), we have 



6+6+5a=32 


or 

5 ^ = 20, 



a =4 


Thus we have 

^=2i y= 3 . 

g =4 

3 From (i) and (2) by subtraction, we have 


^X^r 2 y — l^ — 0 

f 4 ) 

Again from ( i ) and (3) by subtraction, we have 


Sx+ 2 y- 4 s—o 

( 5 ) 

Thus we have 

7 x+ 2 y~ss—o 

( 4 ) 

and 

52r+2y-40=o 

( 5 ) 


Therefore, by cross multiplication, 

^ „ y 



EXERCISE 74 


359 


or ^ _?=£ (suppose) 

234 

v= 2 it, r= 4 it (A) 

■Substituting these values of x,y, z in (i), we have 
2 ^+3X-4X = i 
or i — i 

Hence, from yi, t=2, ^'=3, ^=4 

4 From (i) and {3) by subtraction, we have 
2X — 2Z= —4, 

or t-E+2=o (4) 

Again, by multiplying (t) by 2 and (2) by 3, we have 

4x+6y+8z=s^ 

and 9*:+^+ 15^=96 

Hence, by subtraction, 

5 r+ 7 c^= 38 , 

or 5r+7j8r-38==o (5) 

Thus we have 5;r + 7r— 38=0 (5) 

and :r— r+2=o (|) 

Therefore, by cross multiplication, 

X £ I 

14-38” -38-10” -5-7 

or , 

-24 -48 —12 

jr=2, andx=4 

Substituting these values of x, z in (I), we have 
4+3;'+ i 6 i ;«=29 

or 3 y= 9 , y=3 

Thus we have r=2, y = 3, z=4 

■5 Multiplying (2) by 2, we have 

6r + 4J'— iO£r = i6 

also, 2x+3y+4z =16 (i) 

Hence, by subtraction. 


4x+y— 14s— o 


( 4 ) 
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Again, inultipls'ing ( 2 ) by 3 and (3) b\ a, ve ha\e 
9*-6^-T5‘=24 
and 201 — 24j +i2”—2i 

Hence, bj subtraction. 


iix-3qj'-27r=o (5) 


also. 

4^-*-j-i4r-o {4) 

Therefore. 

y . - 

420-27 108—154 II— 120 

or 

£ 

393 262 131 

or 

— (suppose) 

3 2 

‘ 

^= 3 ^»T= 2 ‘*^. ^ = W> 

Substituting these ralues of t, y, r in (1) we ha\e 

6 k->- 6 k 

— 4^=16, or 16^=16, /■=l. 

Therefore, 

X=3 J=2, r=i 

6 Multipljing (i) b\ 3 and (3) b\ 2 we hate 


i 2 X-gj — 6ir=24 

and 

- l2:r-»-ioj’— I4r= - 2 

Hence. b\ addition. 


J J-20r=22 

or 

J— 20r — 22=0 ( ' 

Again, multipljing (2) bt 2. nebate 


dr— 8y-*-ior= 12 

also, 

-dr+ 5 j- 7 ::=_i (.j 

Hence, bt addition, 


-37-^i7- = ii 

or 

af-ir- + ii=o (5) 

also 

J -20r-22=O (^J 

Therefore, 

J - I 


374—220 11—65 60—17 

or 

=_L 

*54 77 77 


; —2 and r= r 
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Substituting these values of y, z m (i), we have 
4:r-6+2=4 

or 4ar=sl2, jr=3 

Thus, we have f=3, j'=2, r=i 


7 Bj adding (i) and (2), we have 
r-2j'+r=o ...(4) 

Multiplying (2) by 2, we have 

- 141:+ iqy+ i2s= — 2 
also, i2;r-8^-lir = 2 

Hence, by addition, 


also, 

Therefore, 


-2x + 2y+s=o 
x—‘2y+z=^o 

X _ y £_ 

2+2~I+2 4-2 


(3) 

(5) 
. (4) 


01 Jl.— ( suppose) 

432 

r==4it, z=zk 

Substituting these values of:r, y, r in (i), we have 
yil -zik ~ \oK=i , k=i 

Therefore, a:=4, y=3, z=2 


8 Multiplying (2) by 2, we have 
6 ;ir- 4 y+ 4 ff =28 

also, x + sy-^s= 5 ‘(0 

Hence, bj addition, 

7^+J'=33 

or 7ar+y-33=o (4) 

Again, multiplying (3) by 2, we have 
- 2 Qr+l 6 j'+ 2 r=I 2 , 
also, 3r— 2^+2s=i4 

Hence, by subtraction, 

- 23 j:+i 8^'*=-2 

or 23r-i8y-2=o (5) 

also, 7f+;'-33=o (4) 
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Therefore, 

or 


^ ■? t 

594+2 -14+759 23+126 

r _ j' __ I 

596’'745*”M9 
r —4 and J '=5 


Substituting these \alues of :r, ^ m ( 3 ), "ehave 
— 40+40 J-r=6, -=6 

Thus, we have x—4, 


9 Multiplying (i) bv 3 and (2) b\ 2 irehaie 
6.r-»-i2_j'+i5s:=i47 


and 6r+ iqj'+ 12^=128 

Hence, by subtraction, 

V +3J^=I9 

or 2j+3Jr-i9=o (4) 

Again, multipUing (1) b\ 2, nebaie 
4* + 8 j +ior=98, 

also, +1^+3) + 4 ^^ =55 (3) 

Hence, by subtraction, 

y +6r=43 

or y+6r-43= o (5) 

also, 2j +3^-19= o (4) 

Therefore 1 L 


-1 14+ 129 —86-1-95 15-12 

or 

«5 9 3 

J=5> “=3 

Substituting these lalues of j, i; in (1), ue bate 

2r-»-20+i5=49 

or 2j:*=i4, r=7 

Thus, \\eha\e 1=7, >'=5, r=3 


10 Multiplying (1) bi 3, wehaie 

33:+9>Ti5r’<=30 
3 a + 5 J+ 7 =^ =14 


also. 



^\LRCISK 74 


363 


Hence, by subtraction, 

4 ;>+ 8 r:=i 6 

or _j' + 2r— 4= o (4) 

Again, muUipljing (1) by 5, wclia\e 
5A + i5;'+2S“ = 50t 
also, 5a+7j'+8r = i5 


Hence, by subtraction, 

8^ + 172=35 

or 8j'+l7r-35= o (5) 

also, j'+2=-4= o (4) 


Therefore, 


J’ ^ » 

-68 + 70 -35 + 32 “i 6 -i 7 


or 



1 


c =3 


Substituting thc?c talucs of y, r in (l), we have 
t-6+i5«io 
or x«=i 

Thus, we hate t=i, y=— 2, r=3 


11 Multiplying (i) b> 2 and (2) by 3, we have 
24r+i6j'-22r=-6 
and 33 ^- 391 '- 3^=6 

Hence, b} addition, 

57 A- 23 y- 25 ir =0 (4) 

Again, by adding {2) and (3), we have 

19X+ 4j'-i3c=o (5) 

also, 57r-23j'-25r=o . (4) 

Therefore, by cross multiplication, 

^ _ J' ... g 

-100-299 -741+475 -437-228 


“399 —266 —665 

V V ** 

— = ^ Y (suppose) 
ar= 3 -{, y- 2 ^, 


or 

or 
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Substituting these values of x, y, s in (i), we have 
36^+16^- SSA== -3 
or - 3 ^=- 3 i ^ = * 

v= 3 . >'=2, sr-S 


12 Multiplviug (i) by 3 and (2) by 2, we have 
iS;r-i2>'+ 27^=57 

and I4;ir + i2j»-24ff=32 

Hence, by addition, 

291+32=89 (4) 

Again, multiplying (1) by 2, we have 
ior-8j'+i8£r=38, 

also, -9x + 8_y+i5s=-i3 (3) 

Hence, by addition, j:+ 332=25 

or A +332-25=0 (5) 

also, 29^+32-89=0 (4) 


X 2 _ I 

-2937+75“ -725 + 89“3-957 

___^___2 I 

-2862” —636” -954 
^= 3 . ^="i 

Substituting these values of r, 2 in (i), we have 
I5-4)/+6 =i 9, or, 4 j'= 2 , 

Thus, we have A =3, j'=^, 2=^ 


Therefore, 

or 


13 Adding (i) and (2), we have 

22: + 2 = 25 (4) 

Again, multiplying (2) by 6, we have 

6/ +62' + 122 =240, 

also, 42 - 52 :- 6 ^=-I 5 o (3) 

Hence, by addition, 

;r+ 162=90 

or 1 + 162 — 90=0 (5) 

also, 2:2+2—25=0 (4) 
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-400+90 -180+25 1-32 


-310 -155 -31 

or r=io, rr=5 

Substituting these \alues of a, r in (i), we have 

io-j*-5=-i5 

or -^'=-20, 

Thus, we have t = io, ^^=20, £=5 


14 From (i) and (2), we have 

2j:— 2)'— 3r= -2 
.and :r-3j<-3£=-i 

Hence, by subtraction, 

— I 

or t+j'+i=o 

Again, from (2) and (3), we h.a%e 

i-3J'-3““~i 
and 2A + 4>'+3r=4 

Hence, by addition, 

3A+)'-3 

or 3.1:+^’— 3=0 

also, t+^'+i=o 


Therefore, 


>+3 - 3-3 3 -J 

X _ j' _i 
4~ -6~2 ’ 


y=2.o 


r=2,^= -3 


Substituting these values of x-ty in (2), we have 

2-3s=_9-i 

or —32:= — 12, z 

Thus, we have x±=2, ^'=—3,^—4 

15 From (a) and (3), by subtraction, We have 

T + 4y = 29 

i+4y-29=>o.. ( 4 ) 


or 
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Again, multiplying (i) by 6, we have 

I i8v+ i2y-6£=^ 120 , 
also, ' ;f-J' + 62r = 4I (3) 

Hence, by addition, 

\gx+iJy=i 6 i 

01 ^ i9;t; + iij'- 161=0 (5) 

also, ' ^+4j'-29=o (4) 

^ 

Therefore, _ 315 + 644" _ 161 + 551 ”76 - 1 1 

^ ^ 

32s "320"" 65 

x= 5,;'=6 

Substituting these values of;r,^ >n (i), we have 
15 + 12-^=20, z =7 

Thus, we have v — 5, y=6, z = 7 


16 From (i) and (2), we have 

-4r+4y— 5?= -22 
and 4;r-^ + 3g=2 


Hence, by addition, 
or 


— 2j' — 2s= — 20 
>'+£:- 10=0 (4) 


Again, multiplying (2) by 5 and (3) by 2, we haie 
2o;i:-3qy+ 15^= 10 
and 2Qr-6_y+2s = 28 


Hence, by subtraction, 

j — 24 y + i 3 s=-i 8 

or 24)'-i3ff- 18=0 (5) 

also, ^+c-io=o (4) 


Therefore, 

or 





130+18 -18+240 24+13 

- r z 1 , , 

— 0 = — = — > y= 4 i 

J48 - 222 3/ 
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Substituting these \alucs of j*, s in (2), we have 
i8 + 4.r=24+2 

or 41 =h, jr=2 

rims, we ha\e 1=2, j'=4, rr=6 

17 Multiplying (2) by 10, we have 

5r+8y-r=4o, 

also, 5ar + 2j’+2=30 (i) 

Hence, by addition, ioi + iqj'=7o 

or x+y-T’^o (4) 

\gain, multiplying (i) by 10, we have 

501 + 2oy + xor = 300 
also, 2jr+5>'+io== 129 

Hence, by subtraction, 

48^ + 15;'= 171 
i6jr + 5y-57=o (5) 

r+y-7=*o (4) 

X y I 

-35+57 “ -57 + 1 12 “16- 5 

' 

22"^“lj’ 

xc=2, y=5 

Substituting these \<alues of x,y in (i), we have 

10+ io+c=3o 

c-30 

Thus, we have i=2, y = 5, i;=io 

18 From (i), we have 

ir+Jj'+ J"=i2, and multiplying this by j, w‘e have 
ii + lj'+}i:=i8 

also, -J:f+^y+Jxr=8 {2) 

Hence, by subtraction, 

or iir-r-i20=o (4) 

also, 3r+2r-6o=o . (5) 

(multiplying (3) by 6) 


or 

also, 

Therefore, 

or 
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Therefore, 


60+240 —360+660 22+3 


or 

300 300 25 
A = 12, r=I2 

Substituting these values of x, y in (2), we have 
^+4-2=8, or, iy=6, ;' = I2 

Thus, we have a =_j'=r= 12 

19 From (1) and (3), by subtraction, we have 

vs ”12 

„r (4) 

Again, multiplying (i) by 4 and (2) by 5, we have 
4^20 __ 16^1 


and Ii_?2+£5^95 

t J' r 24 

Hence, by addition, we have 
» 9 . 9^103 


19 , 9 103 
or — +2 ^=0 

( 5 ) 

X s 24 

also, L_?4 .-L=:o 

X z 12 

( 4 ) 


Therefore, by cross multiplication, 

I I 

_ g I 

3_i03 103 19 -38-9 

4 12 24 12 

1 I 

X s , 

or 1 

9- >03 -103-38 -47 

12 24 
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- 12 _ ^34 - 1 
94r 47 


01 — =::^ = i , 1=6, r=8 

2x 3s 

Substituting these values of r, 1: in i, we have 

i + or, 5 _X, j- 

6 _j' 2 12 j' 12 

Thus, weha\e r=6, J'=i2, £=8 

20 Multiplying (1) by 2, we have 

— W. 

I Sf - 

also, -L4.i.4.r=ioj| (2) 

3X 2J' 2 

Hence, by subtraction, 

'7 21 _ j 

3 A lo)' 

or IZ£_^- 151=0 (4) 

t y 

^gain, multiplying (2) by 2, we have 
3 V 2 

Hence, by subtiaction, 

01 ‘L_i5,4. 127=0 (5) 

r y 

also, iZ?_l 3 _i^j_o 

X y 


y=i2 


Therefore, I 

0795 + 8001 21590+604 

I _ 

~ -252 + 7650 


147962 22i94y“7398 

^= 7 . >'=’ 


24 
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Substituting these \alues of a y in i, we lia\e 




or, - = 4 i 


5 s 5 ~ 

^hus,^^eha\e ^ —i, r= J 

21 Multiplying (2) b\ 4, we ha\e 

- 4 ^= 44 , 

also 3*^+4 j: = 57 

Hence, b\ addition 

3a -‘-Sj = loi 

or 3.r+8 j— 101=0 (4; 

nlso, 5ar + 3j'— 65=0 (1) 

Therefore. 1 ^ — L_ 

-520+303 -505+195 9-40- 

or _£_= J. 

-217 -310 -31 

1=7 j = 10 

Substituting the \alue of^- in (2), we haie 
20— c = ii, or r=9 

Thus, we ha\e v=7, j = 10, 2=9 

22 Multiphing (t) b\ 2, we ha\e 

4 2 

-+-=3 
X I 

also ^ — 

- J ~ 

Hence, b\ addition. 



-+-=5 

X z ^ 


O’* 

i+ 3 _ 5 =o 

X £ 

( 4 > 

also 

I I 4 
-4 2 — 0 

^ ^ 3 

( 3 > 


Therefore, 


- 4+5 -5 + V 4-3 


I I 

•* J" 

x=i, s=3 



or 
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^ubslitiiMn;; the value of ? in ( 7 ), ue ha\e 
> 3 


24 ._r=J 


J' 2 


or 


J' 


■ _ J 


J '=-2 


lluis, we li.ue 1 = 1 , j = — 2 , r=3 


23 Mulliplymji (2) by ^ and {3) b> «, we h i\e 
ficx+a 6 s~fi- 

and 

Hence, b\ biiblrnciion, 

/>Ci —acj' — 6 ~ — a‘ 

01 ie.1 ~acj’ + (n° — 6 ^)=o (4) 

also, =0 (i) 

1 bn efoi e, = 1 ’ 

rtf *-/!'+ //AS rtSA-A’+rtfS 

- _* 
rtA<r+rtAf 

»_ 1 

rt(As + f*-fiS^ /^(rt’- A*+fS)'^2rtAf 
r= 

2 A£- ’ 

Substitutiny the \alue of i in (2), wc ha\e 

AS + cS-rtS 


01 


2A 


-+«c = A 


or 


rts^A - 


A* +/:"-«■* 


zb 

zb^—b-~ c* + fi® 
zb 

li’-fS + l/S 


Zab 


I bus, w e Iia\ c 

2Ar ' y Zac ' " 

24 Multiplying (l) by 5 and (2) by 4, wc biivc 
iSa: + 20_j'-55=o 
and 20J —24c +32=0 


-A-’+c^ 

Zac 


— gS + fl* 

zb 


rtS+A»-gS 

2 rtA 
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Hence, by subtraction, 

15^+24^-87=0 (4) 

also, — &jr+7£'- 13=0 (3) 

therefore, — = ■ ■ ■ ; = 1 

-312+609 696 + 195 105 + 192 

X £_ 

’ 297~89i'~297 

A = l, z = i 

Substituting the value of x in (i), we have 
3+4>'- 11=0 
or 4 Y =8 

J> = 2 

Thus we have i = •> J'=2, r = 3 

25 Multiplying (1) by 4 and (2) by 3, we have 
4A + i2_y-8=o 
and -3j;- i2j'+9c-45 = o 

Hence, by addition. 



r+9r-53=o (4) 

also. 

■2x+7s-y=o (3) 

therefore, 

X z 

-63 + 371 " - io 6+7~ 

or 

X _ Z I 

308“ -99“ -II 


11 

1 

00 

Substituting the value of a in (i), we have 


3j-28-2=0 

or 



J'=IO 

Thus we have 

v = - 28, j'=io, ff=9 


Exercise 75. 

1 Adding together the given equations, we have 



L\1 RCISl 75 


373 


Subtrncimj* llie srd equation from (A) we have 


Siniilarh, we h »\c v— A nnd 

2 Adding; loj'ctbcr the ^nen cqintions, we Iia\c 
a^i+ ^ + “•< 1 +^ +r 

o, 4i_"-+i*+r (A) 

t J £• 2 

Sublrariint; the 3rd equation from (A), we lia\e 

I a+d-e 


a+^-c 


Simihrh, 




f+^— o 


3 ! rom (t), we Ii.i\c 


From (2), we Inie 


From (3) weliavc 


4 . + '=' 

J’C <t 

-+-=»- 
y z n 

r+ X i 

i + i=i 

z^x 1 > 

\ 

A+J’ l 


' J,’ ' 

- +- = - 
X y c 


From (4), (s), (6), bv iddition, we bale 

2l- + -+-)=- + j+- 
Vt j zl a b c 

01 I + + 

x^y'z zKa^b^cJ 
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Subtracting (4) from (7), 

X 2\a 0 cj a 2\d c al 

^ 2abc 
~ ab-k-ac— be 
Subtracting (5) from (7), 

y 2 \a b CJ b 2 \a b cJ 

2abc 

\f-=, 

bc—ac-¥ab 
Subtracting (6) from (7), 

j 2\a b c) c 2 \a^ b c) 

^ 2abc 

~ bc+ac—ab 

4 From (i) and (2), we have 

axy — bcx—acy=^o 
and bxy-acx-h-bcy-^o 

Therefore, by cross multiplication, 

■^y ^ y 

-bh^-ah^ -abc-abc -(^c-\-bH 
, ^ay+b^c^ cla^+b^) 

' c^c—bH a^-b^ 

and v=?!£!±.^^£(£!±1*) 


From (i), we have 

xy 4 

oi i + i = 3 

X y A 

From (2), £±f== 

xz 3 

or 1+1 = 2 

X z I 


From (3), 


Z±£=i, 

ys 12 

i + I=J- 

y z 12 
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r rom (4), (5) and (6), by addition, 


or 


2(1+ -+-)=— 

\% y sj 12 

I +i. + l = *i 

r y s xi. 


( 7 ) 


Subtrictmg (6), (5) and (4) lespectively from (7), we have 

i = I , 1=1 and 1 = 1 respectively , 

1 2 j 4 r 6 

I =2, j'-=4, and c=6 

<6) Adding together (1), (2), and (3), we have 

2(a+_)'+r) = 4 + 6 + 8 = i8 . t+^>4-c = 9 (4) 

■Subtracting (i) from (4), v = 5 

^ 2 ) . J' = 3 

(3) I r= I 

Thus \/e have 1 = 5, y=3, z~\ 


7 Adding together the three equations, we have 
t +j'+r=6+ 10+14 = 30 (4) 

Subtracting (i) fiom (4), we have 
2 a =24 , t'=I2 

Subtracting (2) from (4), we have 
2y=2o , ^'=to 

Subtracting (3) from (4), we have 
2z= 16 , a=8 


■8 ‘Vdding together the thiee equations, we have 

“2(a+j'+::)= — 60 , r+v+ff=3o 

Subtracting (3) from (4), we have 

5^=65 , 1-13 

Subtracting (i) from (4), we have 
5 J '=40 , y=8 

Subti acting (2) from (4), we have 
5^=45 . 


9 Adding together the three equations, we have 
5(r+j'+2)_8o=o 

a^+r + i:-i6=o (4) 


( 4 ) 
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Subtracting (r) from (4), we ha\e 

8ar-32=o , r=4 

Subtracting (2) from (4), we ha\ e 
8 j - 40 =o , y=s 

Subtracting (3) from (4), we have 
8^- 56=0 , z=y 

Thus we have .*■— 4, y=5, and z=7 

10 Adding together the two equations, we have 

+ 2ab + ® + 2a6)y 

= 2rt*3 + 2rt^® + fl®+ a^b + ab^ + b" 
or x(a-¥ bY + )'(<* + bf = a® + + 3rt^® + i ® 

or t-+j'=a + ^ (3) 

From (3), we have 

+ b'^y = bH^a + 1>) 

also, aH + b^y=‘2ab{,a+b) 

Hence, by subtraction, 

^(a* - = b{a + ^ )(2a - b) 
or r{a-b)=b{2a-b) , 

^ b{2a-b') 

' a—b 

Substituting this value in 3, we ha%e 

y^a^bJ^ 3 ±lh 

a—b 

a^ — b'^ — 2ab + b^ a--2ab a(2b-a') 
a — b ~ 

11 Since av\-by-^-cz=o 

and aH + b'^y +c^z=o 

therefore, by cross multiplication, 

^ _ jy 

bc^-b^c a^c—ac* ab^-a^b 

bc(c- by ~ac(a -c)^ ab[b (suppose) 
'^~bc{c—b)K,y=acia — c)K, and 

c=ab{b-a)K ( 5 > 
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Substituting these laliies of -i, j, c in (i), «e have 

— i {ad{tt — ^) + ffc(c — «) + 6c{6 -c)}=A 

or Ha— c){c — a) = A 

A 


from (5), 

V — 

J =■ 


and 


(a-fi)(fi-c)Cc-ay 

Adc 
(a-dya-c)' 

Aac 

{b-ayb-cy 

Aab 


12 


U) 

( 2 ) 


}, 


(c—byc—tt) 

Since r+)'+c*=o 

and {a-i-b)x+ia+c)}’+(b+c)::=o 
therefore, by cross multiplication, * 

^ ■ g 

(^+c)-(n + c) (rt+A)— (^+f) (a+c)—{a+b) 

or = -JL= (suppose) 

b-ft a—c c—b ' 

r-=i{(^— «), 

j =Hfl-c) and z—Hc-b) 
Substituting these \alues of r, j, r in ( 3 ), we ha\e 
— k{(tb{a-b)^ac{,c—a)-^bc{b~c')}= i 
or Hfi — byb — c)[c~n)=i . 

i= 




{a — byb—c)[e- n) 


Therefore, from {B), 


r= 


13 


and 

Since 

and 


r= 


(b-c]{a-c)' 

I 

{a-b){c-b; 

I 


ic-a){b-a) 

v+j'+s-=o 

-+-i + -=o 
a b c 


'-’1 

Ml ’ 
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therefore, by cross multiplication, 


.=r—^=:Jt (suppose) 
I 1 I I I 


ha c b a 


<rj) 




Substituting these values of v, y, z in (3), we ha\e 






Therefoie, from (51, 


I aHc 


x «■ 

1 

fi-iVi-r 

\a bj\a Cl 

I 

1 {b~a%c~ay 
ab\ 


J — ’ 

1 

\a b)\c bi 

1 kb-a\b-c)- 


and z = 

1 

I 

abfi 


^ h c}\a c) 

^ (c-^)ff-a) 



14 From (i) and (2), by subtraction, w e have 
y(a — 5) — z{a^ — i*) = — (rf* — i*) 
or j>'-sfa + i)=-(a®+nJ + d*) 

From (2) and (3), b^ subtraction, we have 

- c) - _ fS) = _ _ ^3, 

or j'-z(h + t)=-(3^+bc+c^) 

■\gain, from (4) and (5), b> subtraction, we ha\e 
c(rt — c)=a-+a3-6c—c^ 

=(a-— c®)+(aj — be) 

— (a+ c){a - c) + b^a - c) 
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={a+b-^-c){a.-c) , 
z=a-\-b+c 

Substituting this value of z in (4), we have 

j'= (a+ ^)(a+ d + f) - (fl* + ab^b^) 
=<i®+2«i+^+<ic4 bc—a^—ab~b- 

Hence, from (i), 

i -rt(a^+</f+ 3 /:) + fl®(/z+^ + c) = a® 
or x -cP+a^+aH+abc- a^—a^—a•c 

—abc 

Ihus we have v=abc,y=ab + ac+bc, 

and z=a+b+c 


15 Since ax-^-by^rcz^o (i) 

and {b+c)x+{c+a'^''\r(,a+b)z=o (2) 

therefore, b\ cioss multiplication, 

X y 

3 (< 7 + A) — f(«'+ rt) dp-^-c)- a{a^b) 

£ 

a(t+«)-^(^+r') 

X ^ V 

(^=-cS) + (rtA-<nr) (c^-a 3 )+i((:-a) 

z 

~{a^-b'‘)+da-b) 

^ y J 

{b~c^b+c+a) {c—a)[c+a+b) {a—b%a+b-^c) 

(suppose) 

x=bib-c),j'—k^c-a), z=iia-b) 
Substituting these values of 4., y, z in (3), we have 
HaXb - c)+ b'Kc- a)+c^{a-b)} 

=a%b~ c)+b\c— a)+^a~ b) , 

k= 1 

Therefore, r=3-c,^=f-rt, 

and z=a-b 


or 

or 

or 


16 Since 
and 


aiX + biy + Cx=^o (i) 
/»oA + ^gy+fj=o (a) 
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therefore, by cross multiplication. 


y 


and 


— bjilo 

t — ^ 2^1 “ ^ 1^2 


^1^2 — 

In order that the three equations may be consistent the 3rd 
equation u ill also be satisfied by the values of r, y 
We ha\ e from (3), 

a%(biCi— ^ ^afgaCi gifo) 
iljba “ h'^Q^ {Z^n 

1^2 ““ ^2^i) "I" ^sC^a^i ^ ^1^2) 

+ c{aibn — b flo)=o 
IS the required condition 


17 Multiphing (2) by 3, tteha\e 



9t-3;’+t2r=6o, 


also. 

2r-3; +5 £=i8 

(I) 

Hence, bj subtraction. 

72 +7^=42 


or 

v + ir=6 

(5) 

Again, multipljing ( 2 ) b) 

2, we have 



6r-2_j'+8£ = 4o 


also. 

4X + 2J'-B = S 

(3) 

Hence, by addition. 

iotr+7r=45 

(6) 

and from (5), 

7r+7r=42 


Hence, by subtraction, 

3^-3 



jr=I 


Therefore, from (5), 

£•=6-1=5 


and from (2), 

3 -j +20=20 , 



J'=3 

In order the four equations ma> be consistent the fourth 
equation also will be satisfied bj these lalues of t, j>, b 
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from (4), we ha\e 
(«-i- 2)3— (<z-^ 3)5=76 

or a— 3a -‘-20=76— 1 — 6— 15 

or 9® =54 

0=6 

18 Multipljmg 3) bj s and (4) b> 3, we ha\e 

Sr— I2_, = I56 
and 12^— 9^=123 

Kence, bj subtraction 

Sar— 9j=33 (5) 

Mulliph ng (2) b\ 8 and (5) b\ 5, we ha\e 

2Qr— 56 r=SS, 

and 401—25^=165 

Hence, b\ subtraction, 

-firr=-77 

r =7 

Substituting this \alue of s in (2), we hare 
52:= 11 -‘-49=60 
r=i2 

Substituting this r alue of r in (3), w e ha% e 

31 = 39 - 24=15 

1 = 5 

Substituting this ralue of_; m (i), we hare 

3iii=2 — 10= 12 , 't'=4 

Thus re hare 2:= 12 =5, r=7 and 76=4 

19 MultIpIr^ng (3) br 3, w e har e 

121 — 9r-‘-6w=i5, 

also, gr— 2^-1- 'v=Ji (i) 

Hence, br addition, 

I2J —2c-‘- 7^=56 '^6) 

Again, multiplring (2) br 3, rre hare 
21^-15?- 3/= 36 

also 3l-4w-*-3f=7 . (-i) 

Hence, br addition, 

24J'— I5ir— 4^=43 (7) 
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also, 24)'-4:r*l4«'=«i3 (multiplving f6) b\ 2) 

Hence b\ subtraction, 

iir+i 87 t '=69 (8) 

Again, multipljing (5) b\ ii and {8j b\ 7 we liaie 
77- -55a = *2 1 
and 77 - + I 26 h '=483 

Hence, b\ subtraction 

l8l7t^ =362 , 71 ' = 2 

Substituting this value of 7i> in (8), we have 

MTT-*- 36=69 

or ii£=33 ~—3 

Again substituting these values of 7i', r in (i), we have 
gLt -6+2=41 

or 9 .v =43 ^ = 5 

Substituting the values of i, 7<'in (3) we have 
4 J -> 5+4 = 5 
or 4 } = > 6 , j =4 
Substituting the values ofj, w in ^4) we have 
12- 8-^3/=/ 

or 3^=3 ^=* 

Thus we have x=s, j'= 4 > - = 3 i «v'=2 and /= r 

20 MultiplvMng both sides of (2) bv abc 
and those of (i) bv b, we have 
cx +aj 4 rbz= 2 ^abc 
and bx-^by ■\-bz=ab"^^b-c-\rabc 
Hence, bv subtraction, 

{.c—b')x 4 r{a — b}y=' 2 .abc—ab--b-c (4) 
also, {c — b)x + (a — b)y +{c— d)s = zabc — ab- — b‘c 4 - at? — «V 
Hence, b> subtraction, 

{c— a)z=ac- — cPc=ac[(i;— a) 
z-=ac 

Substituting this v alue of z in (i), w e hav e 
x 4 ry- 4 -ac=ab 4 rbc 4 rac 

r+}=ab 4 rbc (5) 


or 
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aiul tn (2) wc hii\c 

aft ^ftc "** * 

01 c\-\-ay=zabc ( 6 ) 

also ft Arcy = abc^:lic' ( multiplMug (5) by c ) 

lIcntL In siibirnriion, 

yia r)‘^itbr~bc~=f>t{ir~c}, 

j ‘-fit 

Ihcrcfoic, from wc li ut 

t +^f — + />f, 

1 =tifi 

I luis wt hivL 1 =fifi, t -^bc and ; — nr 


Exercise 76 


Let repicscni tht fraction 


I lien \N c ln\ c 


za _z 
v + 7~3 


nr 

\ ^ 

Old 

t +2 


zv 

oi 

1 +2«i 

or 



(i) 


5 

62^__ 

5 

riicicfore, from (t) and ( 2 ;, 
ya-y 6y — 10 
3 5 

01 5 J + 35 “* 8^-30 

or i3J'=<»5 . 

i = 5 + 7 _. 


0;--io 

5 


>=5 


Hence, 


(2) 


1 Inis the fraction is * 
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2 Let I andj be the lequued numbers 

Then we have i+jy— 5 ® ^0 

and _j'+ 8^=65 (2) 

Multiplying (2) by 5, we have 

5;-+4Qr=325, 

also, x+ 5 J ’=52 (0 

Hence, by subti action, 

39A-=273, ^=7 

Hence, J'+ 56 = 65, J '‘^9 

Thus the numbers are 7 and 9 

3 Let V, y be the two numbers of which x is the greatei 
Then we have 51 : - 4 y = 22 (i ) 

and 3 '+ 7 J '=32 (2) 

Multiplying (0 by 3 and (2) by 5, we have 

ISA - 12>'=66, 

and i5j?-h3S;'=i6o 
H ence, by subtraction, 47J' = 94, j' = 2 

Hence, from (l), 51-8 = 22 

or 5* =30» A =6 

Thus the numbers are 6 and 2 

4 Let X and y be the numbers of which x is the greater 

Then we have t— y=45 (•) 

and "^ = 4 (2) 

r 

From (2), we have a =4)' 

Hence, fiom (1), we have 

or a7'='4S. J'=15 

Therefore, — = 4, or i = 60 

>5 

Thus the numbers aie 60 and 15 

5 Let X and y be the numbeis of which x is the greater 


Then we have 


(I) 


4 3 

and 

i-J-^o 

8 5 

( 2 ) 
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MiiUipIviny (s) by 2, \\c have 

r 21' 

--i <=0, 

•» 5 

abo, (i) 

4 3 

Hence, b\ Mibtrai-iion, 

Ihucfoic, from ( I), '+5 — 11 

4 

01 s= 6, 

4 

Thus the numbers ire 24 and 15 


1 =24 


6 I el ^ rcprcscnl ihc fraction 
J 

1 hen we ha\e ^ .= ' (t) 

j-i 2 

and -= r (2) 

J 

Ironi(i), \vtha\e 

zt 1 

or 2X-J = - 1 (3) 

J'rom (2), w c li.ai e -t + 7 
or (4) 

Snbtrai ting (4) from (3), we have 
r=*6 

Tliercforc, from ( i ), we have 

J’- l~2 

or I => 12 J =• >3 

I hus the fr irtinn is y!; 


■7 Let represent the fraetion 
J' 

la ■ 

riien we ha\e —-Li = i 

}’ 

and 

y + 1 2 


(0 

(2) 


25 
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From (i), \\eha\e 

From ( 2 ) weba\e 2 r=i 1 

Hence, b\ subtraction, 

x-i=i r=2 

*!• f 

Therefore, from(i), — = 1 , J=3 

J 

Thus the fraction is ■; 


8 Let - represent the fraction 


Then we ha\ e 


r-J-i I 


3 

From (i) we hate ar— 2 =j 
From ( 2 ) \tehate 3^=J+t 
Hence bj subtraction, 

X~2=I, 

Therefore, form (i), i~=sl 


Thus the fraction is « 


9 Let and B hat e Rs r and Rs j respectit elj 
Then we hate =39 - fi) 

(2) 


From ( 2 ), vie bate 


^+i=ir 


3 4 

or 4r-»'3> = i32i 

3*'+3 > = ii 7 (multipljing (1) bt 3> 
Hence bt subtraction, x= 15 
Therefore from (iX 

*3-^^ =39. 

J=24 

Thus .<4 has Rs 15 and B has Rs 25 
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10 Let X and j be 

the numbers of wh>ch r is the greater 

Then n e ha\ e 

^-«-7==x fi) 

ard 

r-2=3> . {z'i 

■'luLip! »ng 1 bii 5 we ha\e 


X -2i=eu 

0^ 

3;=<ir-2i 

’’Iso 

3,. =X't-2 - {Z} 

He-ce, 

5 x- 25 =o, * x=5 

Tnerefo'e. from (i , 

;-«-7 = io, j=5 

Thus the numbc's ar 

e 5 and 3 

11 Lei the ni.es b 

e X and 3 miles per ho r ••espectn el> 

Then we ha.\e 

^'x -3^=27 ..'1} 

md 


hrom (i). we ha.e 

1 

II 

V* 

hrom (2). rebate 

x-«-^ 

He^ce, b aoai lOn 

2X=12 x=6 

Also, 

^= 9 -x 


=9-6 

tr 



ThwS II e niies are 6 miles w. 3 miles Der hour 


12 Let T be the number o*" so creigns and 2x the number of 
haK<ro'sn 5 

Tben'Teha%e x— ( — 3 — )x2x=io 

\z X 20/ 


O' 

JO 



•T 


O' 

10 

r =8 


Thus the number of <0 ereigns Is £ ard of half cro.Tis is 16 
13 Let one man can do the rorL m x da\s and one bo\ 



388 key to algebra made easy, VOL I 

can do it in y days Therefore, in one day one man can do 

^ of the work and one boy can do ^ of the work 
X y 


Then we get 

* +l=i- 
X y 15 

fi) 


7+9^1 
t y 2 

( 2 ) 

From (i), we have 

9+9_3 
^ y 5 


also, 

7+?^i 

X y 2 

( 2 ) 


Hence, by subtraction. 


2 I 

Thus one man would do the work in 20 days 


1 =20 


14 Let X and yaids be the length and bieadth respectively 
of the rectangle 

1 hen we have the area of the rectangle 

’=xy‘»(x+6){y-4)’=(x+S)(y-s) 

Hence, xy—xy+6y-4x--Z4 (i) 

aadxy=vy + iy — sx—40 (2) 

From (i), we have 6y — 4r — 24=0 
From (2), we have Sj* — 52:— 40=0 


Therefoie, — — i — — * 

160—120 192+240 —30+32 

or 

40 48 2 

J’ = 20, 1=24 

Ihus the area =20x24= 480 sq yds 


10 Let and £y be tbe price of tea and coftee le- 
ppectively per pound 
Then we have 


151 + 17^=3 


240 


ili 

40 


(r) 
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and -5^+‘3y=4^“J^ ( 2 ) 

Miiluplying (1) by 5 and (2) by 3, we ha\e 

„ *31 

75^+85y=-g , 


and 


75^+39J'= 


SL 7 

40 


Hence bv subtraction, 


^ ^ 40 40 


y= 


40 


Therefore, from (i), 


iSr + 




or 


40 40 

40 ”40 40 ® ' 


IS 


1 hus the price of tea per lb is or zs Zd and the price of 
coffee per tii is or it 6<f 


16 Let the rates of ^ and ^ be x and miles respeclivel\ 
per hour 

Then we ha\e 


3 ? 30 

X y 

Also, we ha\e ^+2 *= 3 ? 

Zr y 

Hence, by subtraction. 


or 

or 


(1) 

( 2 ) 


30 

1^-5 = ° 

^■=5 

zx 

ior=3o 

^=3 
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Therefore, from (i), 

3 

30 

or io-3=— 



Thus A s rate is 3 miles and E's rate is 4= miles 

17 Let A and y be the number of marbles belonging to 
Charles and William respectn eh 

Then a e ha\ c 

^+io=2(j— 10) (i) 

and ^*+10=3(1-10) (2) 

From (1), we ha\ e t — 2j> + 30 =0 

From (2), we hat e 3a - - 40 = o 

Therefore, 

■y . j’ _ I 

80+30 90+40” -I +6 

or = 1 

no 130 5 

x=22 and >' = 26 

Thus Charles had 22 marbles and William has 26 marbles 

18 Let A, B, C recene r, y, c rupees respectively 
Then we have 


x+_>'+r=noo (1) 

j'+2oo=2(y-2oo)=3r (2) 

Multiplying (i), by 2 we hate 

2r + 2_;'+2r=2200 
and from (2), 2 X-y= 600 

Hence, by subtraction 


3j’+2r=i6oo , 
-3j’+9y=6oo [from (2)] 
Hence, by addition 11^=2200 , 


S = 2O0 
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Therefore, from (2), j»+2oo=6oo , 

^'=400 

Therefore, from (i) 

1+400+200=1100 , 
a:=SOo 

Thus A receives Rs 500, B Rs 400 and C Rs 200 

19 Let r and j' be the digits in the tens and units place 
respectively 

Evidently the number io;tr+^' 

Then we have 

1 oa: +^ = 6{a: +^') + 3 
or 4A_5;/_3=o (i) 

and ioj»+4.=4(i+j')+9 

or -3r+6^'-9=o 

or r-2j'+3=o (2) 

Multiplying (2) by 4, we have 
4t~8^'+i3=o 

also, 4^_5y_3 = o (i) 

Hence, by subtraction 

3 ?'=*S , 
r =5 

Therefore, from (2), 

t- 10+3=0 , 

^=7 

Thus the number is 75 

20 Let the digits be r and y in the tens and units place 
respectively 

Evidently the numbei = lor +y 

Then we have 

(lew. +y)+(ioy+x)=^ 121 


or 

1 IT+Iy/=:12I 


or 

x+y=\i 

(I) 

and 

(loa:+y)-(iqy + i)=9 


or 

9 r- 9 y =9 


or 

r-y^t 

(2) 
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Adding (i) and (2), we baxt 


Therefore, from (i). 
Thus the number is 65 


2 X=I 2 , 

r=6 

6 +^'= 1 1 , J '=5 


21 Let and be the numbers of crowns and half-guineas 
respectivelv 

Then we ha\e 



5 Ar-j- 2 iJL=, 2 i X25 

2 


or 

lot + 2y'= 1050 

CO 

and 

2 J'= 3 ^+i 7 


or 

1 

II 

1 

(2) 


Multiplying (i) by 3, and (2) by 10, we have 
3or-h 63^=31 50, 
and 30a: — 2oj'= - 1 70 

Hence, bj subtraction, 


Therefore, from (2), 


8ay=332o . 


3^ — 80=- 17 


_y =40 


or 3*'=63 , r=2T 

Thus there were 21 crowns and 40 half-guineas 


22 Let the price of each horse be and that of each cow £,y 
Then w-e have 


9 ^ + 7)'-300 (0 

and 6T-l-i3[y=30o (2) 

Multipl>ing (i) b\ 2, and (2) by 3, we ha\e 
i8r-l- I4)'=6 oo, 
and i8r+39>'=9oo 

Hence, bv subtraction, 


Therefore, from ( i ), 
or 


25^=300, 


9a:-l-84=300 
9r=2i6 , 


j'= 12 


A =24 
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Thus the price of each horse =^24, 
and cow =j£i2 

23 Let X r and j' r be the respective wages per day of 
A and B 

Now since ;^5 17s = 217s 

\\ehi\e 15^:+ I4j'=2i7 (i) 

also, 41 — 37'=“ 1 1 (2) 

Multiplying (i) by 4 and (2) by 15, we have 
boar + s6y= 868, 
and 6Qar-45y= 165 


Hence, bv subtraction, 

ioy»=303 , 

i! 

Therefore, from (2J, 

4 r- 9 =n 


or 

4C = 20 , 



Thus the wages of A and B are 5^ and 3^ respectively 

24 Let ^ andiffdo the work m x and 7' days respectnely 
Evidently they can do 

^- + i^ of the work m one day 


Then we h i\ e 

L+l=J_ 

X y 16 

(I) 

and - 



X 

y j’ 


or 

r y 



1 10 I 

(3) 

or 

t 7' " 4 

Subtracting (1) from (2), we ha\e 


?=1 
j’ 16 

or 37 ’= 144 . 

Iherefore, from (i), i +_L=JL 


7 '-= 48 
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Thus X and j' would each separately do the work in 24 and 48 
days respectivelj 


25 


Let the fraction be represented b\ 


A 

y 


Then we have 

1+2 5 
j'+i 8 

or SA+i6=y'+5 

or 84:— 5y= — II 


and 


AT-I l 
y-i~i 


or 2r-2=_j'-i 

or 2x—y=i 

Multiplying {2) by 5, we have 


(0 


(2) 


iQr-5)'=5 

also, 8jr-5j'=-ii (i) 

Hence, by subtraction 

2 x—i 6 , 


Therefore, from (2), 16— _j’=l , 

Thus the fraction is ^ 


Ar=8 

y=TS 


26 Let X miles be the distance and y hours the time taken 

by the traveller to walk the distance Evidently his rate is - 

miles per hour 

1 hen w e have 



y 2 

or 

Sx- 

or 

1 —Ty- 


X 

and 

X l' 

y 2 

or 

2 xy 

IX— y 

or 

\xy 

or 

iQx - S’— 2_y’ 


— = 41 ' 
5 


(0 


1 

jf + 2- 

2?' + 5 
2 


( 2 ) 
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1 rom (i), we Invc \ =s2j' 
1 htrcforc, from (2), 

20j'-5;'-2j*t=o 


or 

or 

T hcrcfore 


I5 = 2j j 

A =2^ = 15 


J'=*Y = 7^. 


1 luis. 1 5 niilcij »s the distance 

27 the number lies between 10 and too, the number of 
dibits must be two and let them be r md in the lens and units 
place respective!) 

riicn wc have 

loi +j’=8(i +y) 

or 2r-7^-o (l) 

ind lar -45-«tqj'+i 

ui <li- 9 j -45 

or ( 2 ) 

Multiplving (2) o) 2, wc have 

21 -2J'=IO, 

also, 2x--7j=o (i) 

Hence, b) subtraction, 

S; = io , 

1 Iicreforc, from (2), 1-2 = 5 > 
rjius the number is 72 

28 Let yj and 7 ? hav c i and j shillings respectively 

Then we have 

r- io=2(j'+ 10) -25 
or a - io=2_) +20-25 

or (1) 

and i'-(r+ io)=j — 10 

or 5.r+5o=i7^ - 170 

or 5.r — 1 7j' = - 220 (2) 

Mutlipljing (i) by 5, we have 
5.1- 10;'= 25, 

also, 5i-i7>’=-220 (2) 

Hence, b> subtraction, 

7J‘=245 . j-=35 


^-=2 
a =7 
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Therefore, fiom (i), 

r- 7 o=s 

Thus A and B have 75J and 35J respectively 

29 2s . And £i 8j 

Let X be the number of sheep and y the number of 
pounds the farmer had 
Then we have 


and y~ 2 x +2 (2) 

Therefore, from (1) and (2), we have 



10 5 


or 

;rfH_2U2 + 7=L2 
\io J 5 5 


or 

X 17 

10 5 ’ 

■**=34 


Therefore, from (2), 68 + 2-70 

Thus there were 34 sheep and the farmer had 70 pounds 

30 Let the digits be x and y in the tens and units place 
respectively 

The number is evidently lov+j 
Then we have 

lor+j— 3(r+_j') 

7 X’~ 2 y 

(I) 

3 (icw:+^)=(a+^ 0 ® (2) 

I, the value of a as found in (i), we have 
3f¥j'4j')«(Sj'+J)S 
3y(SJ)+,)=^S(^+,)s 

j'=-V-xj ;=7 

Therefore, from (i), ;r=| x 7=2 
Thus the number is 27 


or 


or 

and 

Substituting in (; 


01 

or 

or 
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Exercise 77. 

1 J-Cl X, I md ; lit the digits in the hundreds ten's and units 
pHre resperti\el> 



the required number=ioar — 

lO} -i-r 

Then 

we haic 



to3r-»- tO} ->-r - 25(r-i- 


or 

7 >» -i 5 >'- 2 jr=-o 


O' 

’jr-y -8r=o 

('/ 

\gain 

Toor-*- io> -i-r+i9Sa loorJ- lo) 

nr 

oor -99r-*- 198=0 


or 

x-r-^2 “O 

(2) 

Mso 

x+r=>j. i 


or 

t-3+r=i 

(31 

Multiplying (3) b\ 5, we ha\e 





also 

23 ^-y 

(0 


b\ suhtnction 


2Qr-i3==--5 U) 

MuliipWing (2) b\ t3.tvcha\t 

i>r-!5r= - 26 , 

also 2Qr-i3r 5 (j) 

b\ «ub r tctiun, 

7r = 2i x = 5 

From (2) 3 — c — 2-=o r=5 

Therefore from (3) 

Thus the number is 375 

2 Lctx 'bs be the weight and \ s per pound be the pnme 
<oSu of the ariiclu 

xj J- IS the cost of the whole. 

We has L 3ar=Xj, -i- too <i) 

and 22jr=rxj— 300 (2) 

bj subtraction £.r«= 400 , x=5o 
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From ( I), i500=5oy+ioo 
or 30=j'+2 , ^=28 

Thus the weight is 50 lbs and the cost per pound is 28 s 

3 Let A and £ have a and y shillings respectively 
Then we have 


or 

3 x- 3 J’+i 5 =o 


or 

r-y+5=o 

(I) 

and 


x+i- ,0) 

or 

7 x 

y-^+ 3 °~o 


or 

7X-2J'— 60=0 

( 2 ) 

Multiplying (i) by 

2, we have 



2A-2J'+I0 = 0| 

1 

also. 

7r — 2j>— 60=0 


by subtraction. 

5 A- 7 o=o , 

^s=I 4 

From (i). 

i 4 - 3 '+S=o , 

;'*=I 9 

Thus A had 14J and B had igs 



4 : Suppose A can do the work in r days, B in y days and 
C in r days 

Therefore, in one day^ Ay B and C can respectively dO' 

i , -i and * of the work 
X ^ z 


Then we have 

X V 


11 + 30 ^, 

- 


(2) 


and 


10 10 10 

— “ 

X y z 


I 


Multiplying (3) by 3, we have 



32+32 

y S 


= 3 , 


( 3 ) 
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and 


A has 3J 6rf , 
B has 4v id 


6 Suppose A can do the work in i days and B in j days 

m oneday can do I of the uoik and B ~ of the woik 


Then we have 
and 


X y 


(0 


"+^±/ = , ( 2 ) 

r y 

Multiplying (I) b> » and (2) by w/, we have 


and 

Hence, b> subtiaction, 


mn , mn 
ar y 
mn 

X y 


y 


in - n 


From (i), 


m ^ m — « _ j 
1 p ~ 


or 


m j _ w - n 

p " P 

p-m-^n 


Thus A can do the work in davs and B in 


p— tn+n 


m — n 


davs 


7 Let A have Rs i, B Rs y and C Rs f 
Then we have 

a +700= 2()'- 700) (i) 

)' + 1400=3(^-1400) (2) 

r + 42o=5(a-42o) (3) 

From (i), we have 

a -^'+2100=0, 

2^ -6s+ 11200=0 


also, 


[multiplying (2) by 2] 
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Hence, bv addition, 

-1-13300=0 (4) 

MuUipl>ing' (4^ b> 5, we ha\e 
5.T- 3or -1-66500=0 

Also, 5.r-r-2520=o [from (3)] 

b\ subtraction, 

agr— 69020=0, 

^=2380 , 

from (3), 2380-1- 42o=5r-2ioo, 

or, 5r=4900, 

. x=gZo, 

from(i), gSo-i- 700= ty'- 1400 

or, 2 j'=3o8o, ^'=1540 

Thus A has Rs 980, B Rs 1540 and C Rs 2380 

8 Suppose the man walked x hours at the rate of 4 miles an 
hour and j hours at the rate of 5 miles an hour , 
he walked for (r-i-j ) hours , 

5a:+47’=37 (2) 

4 x-‘- 5 ^- 33 =o. 

5^ +4?’- 37 = 0 

^ y > 

-185-1-140 -175-1-148 16-25’ 

_£_=-i_=-L 
-45 -27 -9’ 

r = 5, and ^=3, 
a:-t-j’=8 

Thus he walked for 8 hours 


We hate 
and 
or, 
and 


or. 


9 Let X miles be the required distance and y miles per 
hour the rate at which the tram tratelled 


Then the journey occupied ~ hours 


X X 


We have 
26 
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Multiplying (2) by 3, ive have 


also, 


4 2 2 ’ 

4 ^6 2 


(0 


Hence, bv subtraction, ^ 4 ^= 7 , 

6 

J’= 3 . 

A =4 

Therefore, 4 gallons and 3 gallons were drawn out from the 
1st and the 2nd vessels respectively 


1 1 Let X be the digit in the hundreds’ place and j the digit 
in the units’ place 

the digit in the tens’ place =(r'+j') 

The required number =ioar+io(t+_y)+j 

= ll04r+ii7' 


We have 

or, 

or. 

Also we have 
or, 
or» 
or, 


jr-r(r+^)+3'=io 
2r+2;'=io 

lOO) + io(;r+y)+x=99+ 1 icu. + i 

iioj'+iir=99+nor+ iiy 

99r-99j=-99 

X-)’== - 1 (2) 

by adding (i) and (z), 2Jr=64, 

j: = 2 , 

from (i), 

Thus the number is 253 


12 Let the man have r half-craw ns, j' shillings and s 
si\ pences 


Then we have 

r+j’+s=zo 

(!' 


^+y+- = ZO 

2 2 

(2) 

and 

x+zy+ 6 s =73 

(3) 
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From (i) and (2) b> subtraction, ^\e ha\e 

H_£=o. 

2 2 

or, 3r— :r=o (4) 

Multiphing (i) b\ 2, «e ha\e 

2:r-»-2j +2r=40, 

also, x+2j-^6r=73 (3) 

b\ subtraction, 

JT— 4 c= — 33 ( 3 ) 

and from {4). i2.r— 42=0 , 

b\ subtraction, 

— iix=- — 33> 

v=3 . 

from (5), 3 - 4 "= 33 . 

or, -45= -36, 

r =9 . 

from(i>i 3— j-r-9=2o 

j>=S 

Thus the man has 3 half-crowns, S shillings and 9 si\-pences 


13 Let there be a men and let each recency shillings 
the sum du ided is shillings 
Then we ha>e 

(r-!-4)(j-n=r^, 
or 4J— r— 4=0 

and 


or, ir-5j-io=o 

From (i), ^-2r— 8=0, 

b\ addition, 3> — 18=0 

. 

from (i), 24-T-4=o, 


fi) 

(=) 


or. 


-a = - 20 , 
x=2o 


Thua there are 20 persons and each receit es 6 s 
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14 Lci cadi of the cqua\ stop cod^s fill the cistcm in^ hours 
anti the remaining one in y hours E\ idcntly each of the equal 

rork‘> c in fill - and the third cock ~ of the cistern in one hour 
^ J' 


( hen w c h i\ c 

i 

1 J 12 

ind 

r J 9 

- 2 ^ 

or, 

T J 3 


Multiplying (j) In 4, \\L Imc 
t 3 

slso 32^12^7 

^ 3 

b\ subtraction, 

16 2 

— ^ IS 

J 3 

or 2;‘=>48, 

;-«24 

from(i), ® + 

I 0 12 

8 I 

or 

^ 4 

X --32 

I hcreforc, each of the equal cocks can fill the cistern in 32 hour 
and the remaining cock in 24 hours 

15 bet V shillings and j shillings be the price per bushel of 
wheat and barley rcspcctn cIn , also let the person offer to sell «/ 
bushels of wheat 

Then we have 

121 = 8/4-56 (i) 

ind j'w/ = 2oo, . (2) 

also, ////■=-200-7S*=i25 (3) 
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Dividing (2) by (3), we have 

£_200 8 
j'~i25“5 
or, 

from (i), 

12.1 =52:+ 56 
or, 7 J ^=56 

r=8 

from (i), 

96=8_)»+56 

or, ^'=40 

y^s 

Thus there were 8 bushels of wheat and 5 bushels of barley 

16 Let him take x quarts from the ist sort and y quarts 
from the and 


Then we have 

r+^»=ioo 

(0 

and 

21 +3\y=2^x 100 


or, 

61:+ iqj'=7oo 


or. 

3 ^+ 5 ) =350 

(2) 

also, from (i), 

3 r+ 3 y= 3 oo, 



by subtraction 

2y=5o, 
. 7=25 . 


from(i) A +25— 100, 

A=75 

Therefore, he must take 75 quarts from the 1st sort and 25 quarts 
from the 2nd sort 

17 Let the corn rent be x quarters of wheat and j' quarters 
of barley 

Then we have 

55^=33;' 

or, 5^=37 (i) 

and 65.1+41^=55^+33^+140 
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or, la»+8)'*=i40 

or, 3*+4y“7o. 

iKo, St-jD-^o (i) 

b\ '.ubtr.iction, 

7 J« 70 , 

^-lo , 
from ( I ) P “* jO, 
r «»6 

] bus the <orn rent is 6 quarters of wheat and to quarters 
of barle\ 


18 Let a and ) miles per hour be the rates of the larger 
and tin. smaller trains rcspcctncly 
Then w c ha\ c 


or 


or, 


or, 


or, 

or, 

and 


or, 


60+72 12 

1760^1 -_)») 60x60 

132 12 

T76o'x-j)"36oo 

Jl 

• 76 (a -jiO” 360 

_J ^ 

i6'a - y ) 360 

I _ I 
4'5 

=^- 2>'“45 (’) 

60+72 24 

i 76 o(r-^j"’^^’^ 

I 2 


or, 4 Jr- 6 j «4S (2) 

also, 4t-4;"=9o (i) 

by subtraction, 2j'=45, 

^'•=• 22 ^ , 

and from (i), 2 *'- 45 *=» 4 S or, 2A=go, 

'I bus the rates are 45 and 22^ miles per hour 


a =45 
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19 . Let X bushels of rye and y bushels of wheat be mixed 
with the 28 bushels of barley. 

Then ;r+y= 100— 28=72. . (i) 

and 28xJf+3^ + 4y= loox 
or, gr+ i2j'=iooo- 196=804 

or, 3j:+4j'=268 (2) 

also, from (i), 3;r+3j»=2i6, 

, by subtraction, j'=52 , 
from (i) r=20 

Thus he must mix 20 bushels of rye and 52 bushels of wheat 

20 Suppose the person had x guineas and y crowns at firsL 
and s guineas and w crowns aftei he had paid off the debt 
The amount left with the person after paying off the debt 
=£27 6j-;^I4 I7J =546j -297J =249j 


Then we have 



2ir + 5 y =546 

(0 


2is-*-5?t/=249 

(2) 



(3) 

and 

w=x — s 

( 4 ) 

From (3) and 

(4), we have 



jr = S + 7V = 

t 

Hence, from 

(0, 



2ir+5a = 546 


or, 

261 = 546 



r=2i , 


and 

y = 2i , 


Again, since 

£ + 7ef = 2I, 


have 

5c + S 7 t/=io 5 , 


also. 

2is+5w=249 


Hence, 

i6r= 144, 



r=9 

Hence 7t/=2i— 9=12 

Thus the man had 21 guineas and 21 crowns at first and had 
9 guineas and 12 crowns left 
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21 Let 1 miles per hour be the rate of the tide in the middle 

of the river and }' milei per hour the rate of 

the man independent 

of the title 



I hen we Inv c 

Ifi 4 j)=iS 


or. 

t +^'» J3 

(0 

and 

2JO'- ‘0"i8 


or 

«y'-3t»40 , 

(2) 

Miillipvin^ (}) 

bi 5, ve have 



51 +S)*>^6o 


•ilso 

y - 3' " 40* 

(=) 

In subtraction, 



0 

II 

t=2l 

t luiv the rate of the tide in the middle is 

2^ miles per hour 

22 laiA run 

a mile in t minutes and li in )■ minutes 

1 hen we h ivc 




I7f)0 60 


or, 

I2q>’-3J - 102= 1201 


or, 

llfj ~ I20r*^ 102 


111 

301 -40r = 34 

(«) 

ind 

1 88 

J “ li •=x---~ 

1 

r = r— — 


1760 

20 

or, 

20^ - 25 = 201 - r 


Ol, 

20) - I9r=25 

(2) 

1 rom (i) and (e), we have 



401 -39/ +34=0 


.ind 

I9r- 20_;'+25>=>o , 

’ J' 

1 

-975+6bo 646- toco -800+741 

or, 

■y y 1 

. - M — .r xa — »» — , 

-=9S -*354 -59 


t «= 5 and 


I luis /I can run ,i mile in 5 minutes and /i m 6 minutes 
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23 Let A run x miles an hour and B j miles an hour 
Then we ha\ e 

2 2 3 

X y to 


or. 

X y to 

and 

2 2 

y—i x—-i to 

or 

' * « ’ f=) 

y -2 — 2 60 

From (ijL we 

have 60^ - r)=X} 

From (a) we 

ha\e 6o'r— 2)— 6o(j — 2)=Cr~2Xj — 2) 

or 

6o'x-J/-22O=2y-20 

or. 

62{x-y)=xy -24J- 

Hence. b\ suotraction 


I22{y -jr)=22J • 


y~x^2 . (5) 

from(t), 

y-x I 

Xj 60 

or 


From (3) 

xy -T==2r 

or 

120 -x 5 = 2 r 



24 Let X miles per hour be the requirea rat^ and_^ miles 
the distance from Cambridge trhere the accident happened. 
Therefore, with the original speed the train could ha\ e reached 

Cambridge in i from the place of the accident. 
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Then we In\e i 

xr 

n 

or, 

r t 

or, j(«-l)=-/Tr (I) 

.r , 

ind — ““r +f 

-X r 
n 

iii\ -h) y-~l> , 

or, -<i xA + c 

1 r 

or, (n - t - b)'^ ex (2) 
duidinR (0 b% ( 2 ), we ln\e 

) -b c 

or, cyx>ay—ab 

or, y\a — f)^(th, 

nb 

VSSB .,lll^— . 

o-r 

from fi», 

*’!' J ft — I)e>lU' 

u-c 


Thus miles per hour is the rite of the train before 


the iccidcnt 


25, Let X miles be the clistinrc of the place of accident 
from the terminus and ^ miles per hour be the rate of tritvellm;;; 
before the accident 


Then VC ha\c 


^ X . I \ 


3j’ y 
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or, 


or, 


and 


or. 


2 r 

- -=2 

3 y 


x=-^ (0 

zy y 

5 


1 ) 


2 X-SO _i 

3 >' 3 


or, 2r-so=y 

or, x=y+so ^ (2) 

from (i) and (2), 

3j'=y+5o 

or, 2y=5o , 


y =25 

2 := 7 S 


Thus the train travelled at first at the rate of 25 miles 
per hour 

Therefore, the length of the journey before the accident 
=25 miles and the total length of the journe> is (25 + 75) or 
loo miles 


Miscellaneous Exercises (3). 

I. 

1 {a^+ax+x^}(_a^-ax+a^^) 

={(a^ + r*)+ «;r}{(a®+ 2 :*) - ax] 

=rt* + a*;t®+i+ 

2 {ac—dd)^+(ad+dc)^ 

= — 7.acbd + + c?(P + ladbc + bH^ 

= a®(£® +rf®) + b\^ +/f®) 

=(a 3 + 3 S)(c 3 +rf®) 

Each of these factors being equal to i the given expression 
IS equal to i 


3 


r^+y'-^Sxy-i 
=j:*+jS+(- i)®-3iry (- 1) 
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= {r+>+(- 0} 

=(r+7- iXr*+j'-+i-xj'+;r+_>') 


4 2 gc-K^» 4 -g=-a-) 
zbc—{b--^c-—a‘) 

{J>^+c-Jr2bc}-ra- 

{b^cY-a^ 

ai-(b-cp 

(b+c-^aUb+c-a) 

~^a+b — C)^a-b-^c) 

(b-^c-ra/b+c+a— 2 a) 
~(a-^b‘^c~ 2 cya+b+c— 2 b) 
2 s\ 2 s— 2 a) s{s—a) 

~(2S-2£)(2S-2bl~(s~e)(S-b) 

5 The gjven expression 

—) 

\x~-l x~-l} \x*+l X*+I/ 

_ j^-l X*- I 

x^~t~x-+i 

=(x*x.x^+i)-(x'-J) 

= r* + 2 


6 


or. 


x-^-^a-i-b 4 X + a+ 2 b 
x-^a+b x-^a—b 
x-t-^a-i-b , 4x+a+2b _ 

x->-n+b x+a-b 


or, 


x-^4a+b—x~a—b . 4 x+a + 2b — 4 x — 4a-*-4b 


x-^a+b 


r+a—b 


=0 


or, 


or. 


3a 6b— sa 

x->-a+b^x+a—b 
a _ a— 2b 
xx-a-^b x+a—b 


or, €ijr+a* - ab=av-\ra^x.ab—2bx— 2ab—2h- 

— 2bx — 2b“—o , 


x=-b 


or. 




MISCELLANFOUS EXERCISES ( 3 ) 4*5 

2 Putting a for ;r+^', b for — O'+ff) and r fdrfsr-r), 

we have a+^+c=i j'— s+r— r—o , 

( X A-yf - (>' +£■)*+ (s’ 

=a®+^® + f® 

= (fl® + i ® + c® — + 3fl^ t 

= (a + ^ + c)(«® ^b^-^rc^-ab-ac- be) + 3a^c 
=^iabc [ o+^+f=o ] 

=3(-»+J')0'+«Xi‘-'S-) , 


3 We hav e 




=2(fl+;«) 2(c+«) , 

ATI' + - +-^ + — = 4(« + »/K^ + «) 
y ■>■ xy 

^gam {v--^(yJ^==^^b^d , 

\y~* +■?.’ +-L =4^// 
y T xy 

By adding ( i) and (2) we have 

2;n' + — == 4(a + J« )(f + «) + 4 irf , 

ry 

rv + — = 2 (a + wiXf + «) + 

xy 


(>) 


. ( 2 ) 


4 -L_ 4 _£_=_ 3 _ 

T-i r-2 x-3 

Qj. _i ^ ^3 2 

’ ar-i a:-3“j:-'3'":c-2 

or ^- 3 -t+» _ 2 (y- 2 -r + 3 ) 
fT-iXr-3)“ (j:_3)(t- 2) 
or, -2(1: — 2) = 2 (;r- i) 
or, x- 2 ~x+i=o 
or, 2ar-3=o ,, 

^ = - 1 ’ 
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5 fla + I = i^+I=«y'+&f 

From the first two, we have 

ax —by 


or. 



Then we have ax+i — a^+bx 

e^x-}rb^x 

~ b 

or, abx-\-b=c?x-^bH 

or, + , 

b 

^ cP^b^—ab 

IT ** ^ ^ 


6 We have t+^+Z“ i (i) 

and 2t + 3j'+z= 4 (2) 

Hence, xAr^y^ i (4) 

‘\gam, zr+ 3 Y+z= 4 (2) 

also, 4.r+gY+z=i6 '3) 

Hence, ir + 6y=i2 

or, x+3y= 6 ^ (5) 

from (4) and (5), 3* 

from (4), A = 3- 6= -3 
and from (i), z= 1 + 3—3= i 
Thus r= -3, j' = 3 and z= I 


7 In one hour two pipes separately will fill i and \ of the 

a 0 

cistern 

if X hours be the time required to fill it with the two pipes 
together we have 

^+•^=1 
a b 


or. 


:r(rt+i) . 
—b ' ' 


X — 


ab 

o+i 


The third pipe can empty ~ of the cistern m i hour 
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if y hours be the tune required to empty the cistern while 
le three pipes are working, 


we have 

cab 


or, 

yiab — bc—ac) ^ 
abc 

y= 

Thus the cistern 

will be filled in 

a+b 

hours 

horns 

abc 



7 Let the fraction be represented by - 

V 


Then we have 

I 0 

II 

\ 


or, 

4 r+ 24 = 3 y 


or, 

41 -3j' + 24 =o 

(I) 

and 

V _1 

y - 2'~2 


or, 

ix=y—2 


or, 

2 l-J' + 2=0 

(2) 

From (i) and (2) 

we get by cross multiplication. 


abc 
ab — ac—bc 


-6+24 48—8 -4+6 

or, 4 = 

18 40 2 

r=9 and j'=2o 

Thus the fraction is - 2 . 

20 


III 

1 Putting a for i\ b lox^ and c for ar®, the divisor becomes 
M-^b-^c and the dividend — 

— (a+3 +r)(fl®+^®+ c® — rti — , 


27 



4I8 key to algebra M4DE EAbY, VOL I 

the quotient ~c?-\-b'^^(?—ab-~bc—ca 
= (Ar^)” +0'^J +(- '^) " 

— r^+y^+ z^' — — r -y^s" 

2 The first expiession 

— 2 abx^+b^x^+a'‘ ^ c^b^~ 2 a^b 
—xHc? — 2 ab + b^) + — 2 ^Tb) 

— (r® + 2ab + b“) 

‘~(x + a)(x^ — ax + rt^Xrt — b)" 

The second expression 

= a^( 2x* — 5a®t ® + 3fl*) — ^^(2 r* — 5/1® i ® + 3^ 
= (a® - 3^)(2r* - Sfl-r® + 3 a*) 

= {a^ — — a®) — 3 «®f r® — rt®)} 

= {a+b)(a — bf2x^ - 3a®X^* ~ 

-{fl.Arbt.a- b% 2 r® - 3rt®X®’ + f^x - a) 

Thus the H C F is (<r-^)(4:+rt) 

3 The given expression 

^ I !_ + __L_ 

bc{a - b){a - e) ca{b - c){a - b) ab(a -c)(b- c) 
a(b-f)~b(a—tr)+£(a-b) 

~ abc{a-b\{b-cfa-c) 


4 We have r - i = -iL. _ i = — £ 
a+b a+b 

, , b a 

and j+i = -— T + i = — - 

^ a—b a—b 

3. ^ x-\ e^a-b) ^a-b) 
j'y+i b(a+b)~a(a + b) 

_ ti®(a — b) — b^(a — b) 
ab(a + b) 

__ (a~b)(a!‘- b^) (a~b)^ 

ab((z+b) ab 
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5 From the guen equation 

7 ^- 29 ^ 8 ^+t 9 4^+3 
Sr-ia'” t8 9 

8,r+t9-Si-6 13 
18 "'18' 

or, i8(7r-29)=l3(5t-i2) 

01, 1261 -65.t=- 522 — 156 

or, 6 m =366 , 1 —6 

j 2 

6 -+--«3=o 

incl ^+j^-27-o, 

I 1 

•»(-54 + 39)“j(“9«+8i) 9-«4 

t md j'«= } 

7 Let r minutes past S o'clock be the required time At 

3 o’clock the htinds arc 25 minute di\ isions apart , thc> 

will coincide when the minute-hand will travel 25 minute- 
di\ isions more tlnii the hour-hand, and wc also know that 
the minute-hand tia\cls 12 times faster than the hour-hand 

wehaic i2(r-25}=a^ 
or, iir«=30o 

, = ’i«,« = 27 ^ , 

1 bus tliL hands will coincide at 27V\ minutes past 5 o’clock 


8 Let 1 be the digit in the hundreds’ place 1 hen the digit 

in the tens’ place is , 

‘ 2 

the required niimber=ioat +5f5+a’) + 5 = io5.T+30 
Then we haie 1051 +30+ 108= 100 -“^^+50+^ 

= 25 o 4 - 5 or + so+r 

or 54.T = 300- 138=162 , ^=3 

Thus the number is 345 
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IV. 

1 The given expression 

= {(rt® + b^) + ab x' 2}{(fl® + b^) —ab^ 2 } 

= a* + +b* — ia-b” 

2 (1) The 1st expression 

=(a:® - ax^) - afi i) + {qx - ag) 

=x^r-a)~^x(x-a)+g(t -a) 

‘=(x-a)(r^-/t+g) 

The and expression 

= (x^ - a®ir) + (oar® — 2fl®A + a®) 

=a:( i® - a®) + a(jr® — 2 fl r + rt®) 

=A(ar + a)(x- a)+a(x - a)® 

=(x- a}{x(x + a)+a(x - fl)| 

==(r- rt)(a:® + 2 «t — a”) 

Thus the H C F is r-« 

(11) The 1st expression 

=a:®+(-y)8+(~2:)®-3i(-jO(-^) 

«» (jT - j/ - +j'~ +£;^+xj'+zx -yx) 

The and expression 

=a:® + (-y)®+(-r)®+ 2 i(-;/)+ 2 r(-F)+ 2 ( -j'X--) 

=(r-^-r)‘’ 

Thus the H C F is x-y-z 

3 (i) The given expression 

(<t+A+c)® 

a®-(i5®+c»+2^r) 

_ (rt+^-j^)® {g+b-^ c)® a-\-b-¥c 

a'-Kb-^-cf {a-\rb-\rc){a — b — c) a~b~c 
a ■ ^ a®-g^ + fl^ + ^® 

(n) — 

g ^ a®+a^ — + 6® 

a—b g+b a^ — b^ 

a®+i® c?—b^ 
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4 The given expression 

(a+^i®+(<z— 3 )* {fl-+^-) — (fl — i-) 


2 {a-+d^} 


2 a^b-{a-k-b') 


5 (1) From the gi\en equation 

56-*-^:— a:*— 2jx= I7r+ 1 — A- 
or, r8^i = 55 *"=3 


00 

ar-*-^ =x+by=^x+y) 

1 

We ha\ e 

2ax+2y=x+y+\ 

2 

or A:'2a— — 2=0 

( 1 ) 

^gain we ha^e 

2x+2by=x+y-^ 2 


or, 

r+)i2b— i)-2=o 

( 2 ) 


From (i) and (2) bv cross multiplication, we have 

X _ y I 

-2+4i-2 -2-»-4a-2~4aA-2a— 2^+1 — 1 


or, 


V y __ I 

4f£~i) 4{a— i) 2(2a^ — a— ’ 


2(^-1) 

2ab—a—b 


and 


2(a-i) 
2 a^— o— ^ 


6 Putting X for (a-^-b), y for {b^-c) and z for (c+a) v e have 

r+yJ-':=3(e+^ + c) , 

(r+j ■^s)-=S{a-i-bJ-c)~ 

Thus the left-hand expression becomes 
=(r J-y-!-ff)s - s-i-rS) 

={T^+)^+sr+ 3 {x+y){y+r)[z+x)}-{x’+j^+^) 

= 3 (^-^yyj +£)( 2 +a:) 

— 3 {^+^+b + c){b-^c+c+a){c-*-a+a+b) 

= 3 ( 2 B + i + c 5 (fl J- 2d A. £•)(« 4- f + 2 C) 

7 Let X minutes past 10 o’clock be the required time 
Therefore, the minute-hand was a: mmute-divisions and the hour- 
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hand 50+— minute-diMSions -ipart from the 12th mark Now 
because the person mistook the time to be 54 minutes earlier 
wc must ha\e 50+-^ — ;r=6o- 54 , 

or, 50 r=6 

^ ra 

1 1 o 

or, — :r*=44 , ^=48 

12 

Thus the required time is 4S minutes past 10 o clock 


8 


Let £x and £_y be the required sums 
Then we ha\e 



i£+2L=,96 

100 100 


or, 

44 +7J — 19600 = 0 

fO 

and 

=212 

100 too 


or, 

5,r+6^ -21200=0 

(=) 


From fi) & (2), bN cross multiplication, 

y j ^ 

400(-37i+294) 4CO{-245+3l2) 24-35 

or, r L 

40 o>:(- 77) 4 oox(- 33) -n 
r=2Soo and j = 1200 

Thus the required sums are ;52Soo and £ 1 200 


V 

1 ( 1 ) I 5 ts- 41 T+I 4 

= i 52 : 2 - 35 T-&t + i4 
= 5a:(3^-7)-2(5r-7) 

(23". + _ acJiV^ ac) - b'Ka + cf 

= {(*'-+ <P) + ( J'— * + f - ) + - <7f ^ 

= * - <7f )S + « + fl! + ) 

(3* a5)(*s + c») - h\a + 


00 
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ac){a^+ 2 l>^-+c^-) 

+ 6 *-r W+c^)+a^c-- 6 %a-+c^-h 2 ac) 

= (i^ - «o® ac)(a^ + 2iJ* + c^) + - 2rtrf» 

= (3"- - a^)(i- - /2^ + fl2 + 2^ * + + ^2 _ rtf) 

= ( i ® - flf ){4i® + (a - f)®} 


2 We hii\e e\identl\ ^J =afi 

Now i“+j“=(r4-j)*— 3.rj'(:r+v) 

.(«»+l)’-3a«("„.+ |) 

= f ilia + — yna—( ma+—'\ 

\ mJ »i\ mJ 

= {may + f A)‘ = ,«'rt» + 

\mJ ur 

3 The giv en expression 

2 y+2 £_ 

^ UlzH±^ + JtL- JH.\ - - ■ ■K,-. 

\ X y+£ }-{■£) x+y+z^' ^ 

xyz 

=X±^±i!:i3SLf ^O'+g) , (r i-r 1 -y 

x(y+s) x+y+z^ ^ 

_ {r+y+zyx^+y- + z'—xr~xz-yz 2£(^)^, ^ 2 

i0’+“) x+y+z ^ 

= 2( T* + j-2 + 2* _ Tj' - —yz ) + (a ® ' + r® + 2 xy + 2yz + 2 zx) 

= 3r® + 31 5+ 32*= 3( r!+j'S+23) 

4 A =x“ + (5?rt - 3)r3 + ■^vi{2vi — 5 )r - 1 8;«®, 

■5=:r’+(w — 3)j:® - m{ 2 vi + 3Xr + 67«® , 

~ ■5=4w/;r®+{Sw/®— I2»t)r — 24»i® 

= 4 m{r-+{ 2 m — 3 )x- 6 m}= 4 MC (Suppose) , 
igain, B =x^ + (w; - 3 )t® - j!;/(2»z + 3 Vr + 6;«® 
and 7«C=///:r®+w/(2;n-3).i— 6;«® , 

5-»-/«C=rS4-(277/ — 3)r®-6w;r 

= r{jr®+(2»n-3)Lr-67«} [=aCJ 

Thus the required H C F =a*+(27«-3)r-6« 
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5 X^—ax”-^r€^X-d' 

= - a) + rt"(;r - rt) = - a)( r® + (f) 

x'^ + ax- + a^x+ flS 

=X‘(t +a) + a®(t + a) = (r- + rt*)(r+<7) 

v^+ax'-aH-a^ 

= T-(T + a)-rt5(t +fl)=(r + aKr4 a)(i - a) 
Thus the required L C M 

= (r - a)(x + ay(x- + «*)( r + a) 

= (T + a)(x3-a‘’)(r'’+«2; 

={x + a)x*~a*) 

= i®-‘-a;r* — ffl^t — a® 

6 (1) 3(6;r-7)+‘-=^ = t 


or, 

io8t - i26+7-49a: = 42j' 

or, 

io8i -911 = 1 19 

or, 

I 7 t "M 9 . 


1=7 

(n) By adding the three equations we hat 


ior=lo, r = i 

Hence, from (i) & (3), we hate 


2y + 5 c=i_ 3 = _2 

and 

37—21=2-5= -3 

or. 

41 + ior= -4 

and 

15;— io:r=-i5 

Hence, 

I 

II 

O' 

1 

II 

Therefore, from (1), 


3-2 + 5 -=i 

or, 

5^=0 , c=o 

Thus 

r=i,7’= - I and c = o 


7 Suppose the man bought i eggs at two a pennv Then 
he bought 4;r and jr eggs respecti\el> at 5rf a dozen and at 
Srfascore Therefore, on the whole he bought (i +4jr+5.r) or 
lar eggs 
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His total cost of buying =fi+Xx4A + — X5;iV 

\2 12 20 / 

-d+f -1^ 

and by selling he got 4/\(f 

2?1 *>0^ 

Then w c have + 42 ■■ — 

6 S 


or. 


01, 


or, 


Kf-V)- 


=42 , 

30 


180 


Iherefore, be bought (i8ox io)= 1800 eggs 


8 Let t ^ ds be the length of the course, yds per minute 
the speed of A and c yds per minute the speed of B 


Then we have 

s 2 


01, 


3J=3C 


(» 


Also \/e have ^ ^ 

- y 


r=y' (2) 

and 1=50-55' (3) 

Fiom (2) and (3), 5;' “ 50 = 5 - 
or, }'-io=5r 

or, j=ir+io 

or, 2J'=2S'+20 = 3£r j S’ = 20 , 

and fiom (1), 2j'=6o, Jl' = 30 , 

also from (2), a = 150 

Thus the length of the course was 150 yds, A’s speed was 
30 yds per minute and B’s speed 20 yds per minute 
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VI 


0) Putting r for indj- fm the given e\- 


pression becomes 

= (a = -J'S)! 




A ® + sjr-j' + 2 » J'2 +J'® 

_ j’*) 

(i'’ + )®) + 2:r/(i +j') 

_ (t + r )(t^- iji'-hJ'^)CY 
_ (a ^ - tj> +j -)(t -h y^) 

=(t2- Y^'+j’’)(t -y) 


2 


(i) -j')® 

= r® - j*® — (t®-5Y®j'+i ox^y - - i oi ->>^ + >» J’® — J’®) 
= 5.Tj'(r® - 2 1 ^' + 2 - JI’®) 

= -_ j '=) - zxyU 

= 5tj’{U 


(u) bee Example I Art 9, Ch VIII 

!+/>+? N i®+(;»+y)x+rt / r®-(/ + 5iXi + 

/ \ (/> + y>{{/ + ^)+ 1} 

-(X)+y)A*+^ + yXi +« 

i}+a 

i'/+gK^^+y)+i}+(^4-yy{(^+y)+i} 

- 0^ + ?)%^ + i^) + 1} + « 

Therefore, the condition of divisibility is evidently 
- (?5 + y)®{f;5 + y )+ 1} + fl = o 
or 0>+y)®+(;5 + y)2— a=o 
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3 I i>c Ri\ cn esprcssjon 

« -J') X ( T ^ - r) + ?■•) X f 1 * -j'"'} X (4:* - y ) 

(i +;’>><(’■ + U +j’') +(■»■'* + jO +(' “ jO* 

+ j')(^ -y ) 

"(^ + jXf''+u 4 t*xi'' 4 -;’ 7 r-/x< -yT{r-y) 
- ‘I'+i.’JJL 

4 T he hi>t c\pic,s‘5ion - j“(t ’+1 4 - i) 4 -(t'* 4 - t 4- 0 

=-' 1 * 4 - 0 (^ 54 - 1 4 - 1 ) 

-'(r’ - 1 4 - iXt 4 - iyj’ 4 - 1 4 - 1 ) 

The Second c\pression -=i*(i*-i 4 -i) — (i®-i fi) 

r=(a‘*-t 4 -iXr-i) 

-f»*- I 4 - lX» “ I)(i* 4 - 4 - 4 - I) 

I Inis ihcir L L M =’(rS-j 4 - iX* 4 i/i®- i‘ 4 -i)(i 4 * 1) 
«(r- ij,t* 4 -i)<=»r''- I 


1-1 2 ti 4 - 1 ) . jfi - 5 )_ .„* + • 

4 " 9 J2 18 

or, 9^1 - 0-8(14- 1)4- »5{J- 5)- 144 = 2(1 4-1) 

or, <>r-8;i 4 13.1 - 2.1 = 24 - 94 - 84 ' 754 - 144 

or, I4r-=23S . 1 = 17 


6 1 roni (2), M e li i\ c 

1: 

ilso, I 


or. 


9 ' = 42 


9r— 18 

(0 

y- = 24 


24 '“O 

(4) 

— I 4«='0 


) 

I 

'■-^168 4- 16'8 

-72 4-35 


or, 


-74 o -37 
r'=>2 and j'=o 
from (0,-91? *=18, 

1 hus 1 -=2, 4'«o uid -3 


^ sa — 2 
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7 Let X miles be the distance between them after t days 
and let them come togethei after^ days 

Each day their distance dimineshes by {a-b') miles, 

after / days the distance will dimmish by t{a—b) miles 
Then we have r^d—tt/i—b) and d=y{a — b) 



Thus the distance between them after t days is {d^Ha-b)\ miles 

and they will come together after ( _ ^ ) days 

\a — b/ 

(1) When a—b, their rates are equal and v^d, t e , the distance 
will remain the same 

(2) When a=b and d=o, the rates being equal and they 
being in the same place they vill walk together all the time and 
^ becomes indeterminate and is capable of assuming any value 
whatever 


8 Let It be x minutes past 6 o’clock when the hands are at 
right angles Then at the required instant the minute-hand is at a 
distance of x minute-divisions from the I2th mark and the hour- 
hand which was 30 minute divisions apart at 6 o’clock is at a dis- 
tance of ^30+^^ minute-divisions from the 12th mark In order 

that the hands may be at right angles the minute hand must be 
IS minute divisions apart from the hour-hand on either side 

Then we have jr=-^3o+— 15 

or, I2 ;c = 36o-|-a+ 180 

iir = 54o or 180 , 
or 

II n 
=49 tV or 16 

Thus the hands are at right angles at 49 ^ and 16 j* minutes 
past 6 o’clock 
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1 (1) 


J1 Ll ^ .11 J. 

a — a-b' — a-c* + A * — A ‘H +t- 




a- — — ac^ + a- A ^ — rt- b^c* +«-f- 

■^b-b'*c^ + b^c^ 

- — rt-t- + * - bK^ + c* 


ab • 




1 

afi 


j 

a- 


— + b 


+ c 


2 


l J J I A 

Thus the product is a- - ^a-b + ^ + c* 


<11) 


Quotient = ~ - ^ + 6 


2 -^® 5-1., 


1 ij:i , 41-r'i 

23 ^ 

3 6 

/3 

12 ' 8 

4 


r* 

S£2+f' 



3 

12 ■ 2 



.^+3^.HH+6 

204 

" 2 ^^ 8 4 


4r”-SA+6 

41--52+6 


2 ( ,+£i±>^*)-{ ,+^!±£!:Lf) 

\ ixy J \ 2 yz ) 


ixy ) \ zyz 

2xy+v^+y^-z^ 2yz+y ^+d^ —x^ 
zxy 2 yz 

„ (^+J')--g‘ 0'+g)^-r ii 
2 ;t;j' zyz 


_ (x+y+zyr+y~z) , 

2 xy 

z{r-\-y~z) 

x{}'+z-r) 


2 yz 


'(y+g+t) 0 '+r-t) 


5 The given expression 


xHx—i)—(a - 1 ) 


+ r® + a:* - 3a:® - 3r® - 31 + T® +;r + 1 



KE\ TO ALGEBRA MADE EAST AOL. I 


fr-iy:r^-lj 

U- 3 -nT-— -T- 0— — W 

Cr— I) i - 

~ i/r--3r-«- 1) 

( - O' — I 

~x--yr-i T»-3r-i 

4. 5.r*-36iS-87j--9ar-i-5J 

iot'— 5ir-— 871 —-15^01* — 72t"— i7Ar-— iSor-*- loS/jr 

}tor^ — S^~-^ S7J- — 453: V 

-3t-ibjrS— S 7 x^- 135^- loS 
6rS— sgx--*- 433- - 36 

y 

3ox‘- 145x2+ 225r - iSo'A 
3ar=— 162x2— 26 ix —135\ 

I7r2- sSr- 45 

i 7 t-- 36^'-45 5 lox- 5Li~- S7X-45/ 

[ I7x=- 36r-45V * 

3 I 103^- 7IX-— I23X 

lor*- “lx — 123 

f 7 _ 

17o?2-i2o7x -2091/ 

17QT~— — ■ijoV 

-S27 } - S47r -*-2541 

^-3 

x-3\ i732-36r-45 /i7r->-i5 
/17.3-2-5H \ 

1 yJT J.5 

*52^~45 

TheH C F =x-3 

5 The gn en expression 
_ a^-*-l>r ^ o'— ax _ x--^ab 
{a-i-bya-x) <a-i-b/^b—x) (c-xK^-x' 

_ (fl2— r)->-fy— ax)(fl— x)— (a-»-^}fx2-*-ap'^ 
ia-^oya—xyb—x) 

_ c?b — trx — (fi x — bx- — 0^2 X qSj- _ X 3 yS X x — afr 

(.a-i-bfa-x)[b—x) 

_ ‘Zerb-^ 2 ab- _ zab^a—o) zap 

{a—b){a-^xyb-r) ia->- 0 )[a—x) b-x)~(a—x/p—x') 
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i.E\ TO ALGEBRA MADE EASV, VOL. I 


A and B can respecti\el\ do ^ — and — — ? of the nork 

■one da\ Also ihev can do together - of the vvork in one da\ 


Thus w e ha\ e 


' :+ * 


2 (r-i) 2 (x-»- 2) 1 


or. 




JT— t r-»-2 3. 


or, 

or, 

or. 


I _2 

C.r + 2Xx-i)”r 

A 2 :r-t- 0 = 261 --^ jr- 2 ) 
23.--rl=2.:- — 2X-4 , 

^=4 


Thus tlie\ can finish the w ork together in 4 da\ s 


vni. 

1 The gi\ en e,\pression 

^ a'a—i) 1 

1. (o— jr a— j 1 

X f - / ~) - 2t»/ 1 *) 1 

I a-— I 

_ I ( ii— ^ 

1 (a-jf ^ a[aJ-}}f 
X f a°-a} 

erJ-r a 
a 

2 

51' -1- i6ar- -r 1 5 i-x — 4a’ N 6r*— 5a.'^-»- 3a*j- — 130=1 — 30^ / 2r — 
y 6r’4-52ttx^-^5oiV-— Si^A \ 
-27ar=— 270^ — 210*11 —50* 

144011=- I35fl=jr4-36a* 

390 = SdaAr — 390 * 



MlSCI■LLl\^^OUS EVERCISES ( 3 ) 
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\ 3j:*-r l 6 rtr* 4 -i 5 fllr — 40-' / 4 -- 4 a 

J 3a*+4<7%^— a-r ^ 

1 2rfi--*- iCn’r — 4rt* 
i2tTj:*4- i6n*r — 4rt^ 

Thus the H C F >s yc^+^ax — n^ 

3 The I St expressjon «= 2 r-— ir+r — 1 

= 2xlx-l) + (X~ I) 

The 3 nd e\prc‘iSion=-ir*+2r-»-;r + 1 

= 2*Lr + i)+(r+ 1) 

«a(ar-*- j/r + I J 

The 3rd t\preiision=(r+iyr- i) 

Therefore ilicir L C M =(t- - t X2x lA -r i) 

= (2a-*-iXx--i) 

4 The j?»%cn expression 

a’+ai-^ac-^-i/c tF-Kzf/ 

+ ■»*ao< +2Ca 2 rtC^+ 4 f* 

(g-f gc)(a*— 2<rc-^4r*) 

** </{g + 2f(g + /*{g' (2r;^ J + c-{a* - 2ac+( 2C)*} 

{a-^&Ya-^c) ^+2cXrt’-2gc+4c') 

[a ii)^n -e 2 C) rt'rt + 2 f)'’g* - 2ac -e 4 c*; + c’^a-— 2 gc+ 4 C*J 

(g + g)(g- - 2gf -^ 4 ^^) _ a + ^ X 

~ (rt- - 2 ftc + 4£-)*,g(g J- 2f) + C* J ~ g* -e 2gt + C* ^ g + C 


5 bince g/«»ijr = rr, 


\ e hixe 

{(tfi)- =bq A cr 


fi) 


[bq)-=apx.a 


f2) 

ind {cty^afixlg 


(3) 

Now from (i), 

K 

11 

»» 

or, 

iL-^s 

qr a-' 

from (2), 

b'q^—tipct 

or, 

£2_«f 
pr'' h~ ’ 

ind from (3), 

^t-s=apbq 

or, 

r= ab 

Hence, ^+ 

9- 

9 - f>c ac 

pr pq~a^'^b'* 

ab 

?■ 



28 



434 


KI<Y 10 ALGEBRA MADE EASY, VOL 1 


6 


, . a-b , b—c 
%+}'= + • 


-c m — a 
_ m{a — 4- m{b — t-) — --b) — db — c) 

{in — c^in — a) 

_ vi{a — g) — - c-*) + b{a — c) 

(m - c){m - a) 

_ {a — c)[m — {a+c-b )} 

{tn — c){m—a) 

and s+xyz—E{i+xy) 

_ c-a j j ^ {a-b){b~c) \ 
m — b\ (th—c)(m~a)} 

_ c—a (m^-(a+c)m + ac+ab-ac+bc—b~\ 

j 


m-b\ {in-c){in — a) 

_ c — a { m'^ — {a+c)m + b{a+c—b) \ 
in — b\ {m- t){m~a) J 

_ c-a {m-b){m—{a+c-~b) } 
m — b {m — c){in — a) 

_ -(a-c)[m-{a-\-c-b) } 

{m - c%in- a) 


Thus X +y+s+vys=o 


7 Fiom (2), we have _ 

O+y a+r 

01, a^+ax=b^+by 

or, ax — by^b^—a^ , 

also, aX'\-by=c^ (i) 

Hence, 2ax=c^+b^-a*, 

fiom (i), by — c^ -—^^ 7 ?! 

2 

ai-bt + c^ 


x= 


c^+b^-a^ 


2a 


y= 




8 Let £,x be the sum Then each leceived / — Therefore, 

^5 

each would receive or if £^2 mote had been, 

available 



IISCH LVXEOUS EXERCISES (3) 
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Thusv%chi\e = ^ 

15 1CX3 

or, loot +200= io5;r 
or, 5r=2oo, r=40 

Thus the sum ts j^40 


IX 


1 


I a t h d 

h d c 


ad-^-b c hc-^ad 
hd ~ ac 
bd’^ac 


Thus «c must hate 

e^d^ y c' _ d'd^ ^ 

fr d^ b-iP tPP c~ a‘ 

o , ^ a®+«T5+3* ar-^-ab^b' — fP — ab b" 

Cl t — a — — —a =s — — , 

ft-^b (t-rb it+b 


x-b 


a-^b 


d^+ab+b~—a*—ab a” 
a-*'b a+b 


and X- a-b=i- -^ -- ^'^^ . —{a^b) 

a— b 

_ (P-^ab'*-b‘ — a- — Z(ib — b^ —ab 
a^b ~ a-‘-b ' 

r- (P 

^ {g+b^ (a-‘rb)_ d‘b~ , 

{r-a~b'^ {a->-b)^ a’-b- 

(rt+^)* 

3 The gu en expression 

_ 2r--2r> -x*-*-2j;> -r2j* ycy^zxy+z^^-^x“~xy 

x--y ^ x^ ry\x-y) 

_a:®+2)’ j:+_j x--¥Z}^ 

x“-^y- X}' x)ix-y 

- . x}ipc-y) _ 

(r+>)tr-j) X} x^^zp 




MISCEILANE0U5 EXERCISES ( 3 ) 
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also 7_j -‘-2r= 20 

47* = 141 *= 3 

rhccfore from (j),^ -23-21=2 , 
and from (il j-= 14-4-9— i 
Thus r=i, j’=2andr=3 

7 Suppose the woman bought 2:r apples on the whole , 

her total cost of buying 

and b\ selling she got — - — ^ pence 

Thcnweha\e -^!!s =‘!5 + 3 
3 4 7 

or 2S.r J-2ir=4br-‘-252, 

X - , 

I r* 4 X 

':L=sZ_j:2r= 144 pence T c tzs 
7 7 

Thus the woman sold them for I2J 

8 Let A run v miles per hour, /? run j miles per hour 
and C run r miles per hour When A nms 1760^16 Z? runs 
(1760— t6o) or i6oo;/i[f and when 77 runs 1760^ rfr Crams 


'6o-76>')^rff or, 

1683” jdf or, 

23 


Thu'S we haie 

1 1600 to 

r” i/6oj'~ I 


or. 

lot «= ly 

(0 

Again 

I _ 38720 22 

J « 76 o-»- 23 r~ 23 c 


or, 

22; =23r 

(2) 

Also 

I I I 

r j 4x60 

(3) 

Hence 

1 22 _ t 

r 23r“240 


or 

I I _ I 

c -23 ~ 240’ 

23 23 
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or. 

1122 

X~l r-2 X — 2 x-"^ 


or, 

x~2—x+l (r-$-X+2 

(X ~ 2 ){x - 2 ) “ ^ \(ar - 2 )(r - 3 ) 

» 

or. 

- 1 -2 

ji- I “r-3 


or, 

jr-3 = 2r-2. 


(u) From (i) and (3) we have by addition 
x + 2y+s=j:+s+4a 

or, 2j'=4a, _}’=2a 

Again from (2) ind (3), we have 
2X+J> + S=J’ + Z+2a 

or, 2X = 2a x = a 

Therefore from (3), we have 3a 
Thus:t=a, j' = 2« and z=2a 


7 


Subtracting (2) from (i), we have 
a— 6 a-d r i a~d 
X y b a ab 


or, 


I _ i^J[_ 
X y^ab 


Again, bj adding (i) and (2), we have 
a + b-2 a + b--4 1 ^ i a + b 
X y 0 a ab 

a + b a+b _ a-{-b 
X y ab 


and, fiom (3), 


Hence 

or, 


?_4=o 

X y 
i 2 

=0 • 

X y 

from (3) and (4), we have 

f _f £ 

X y \ar y/ ab 

c—i c—2 c 
X - y \ab 


(3) 


( 4 ) 


Thus 



MISCLLI AM OUS KXhRCtSCS (3) 
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8 Lcl r miles and j miles per hour be the respectue rates 
of the faster and the slower trams \\ hen they are moving in 
opposite directions a distance of (t miles is covered per hour 
and nhen in the same direction (t — _>•) miles per hour In passing 
each other ihe> shall Ime 10 tra\cisc their lengths (82+84)feet 
or I “6 ftet 


1 hiis w c ha\ c 

or. 

or, 


«76 _i ^ 3 ^ i_ 

3x1760 r+f 2*^60x60 

I 1 

30( r )~ 2 X 20 X 60 
r+j'=8o 


\lso we have 
or, 

or, 


176 I 6 
3x1760 a-j'~6ox6o 
1 _ 1 

10x60 

=20 


Hence, from (1) and (2), 

2ii='ioo r = 5o , 

from (1) _)'= 50-20=30 

Thus the nits are 50 inilev and 30 miles per houi 


(I) 


(2) 


XI 


1 Ihc gi\en cspicssion 

=f V +j')* + 2(x^ +yyc-+ c* - 2(r ® 

+})' + £* 

2 6r'^-9tr+i9i''-i2.t®+i9;r- 15 

4r<-zO+ior2 \i2.r®- i8r*+3&.i'- 24,1:3+ 3811 -30/34:- 3 
+ r+i5 J\ 2 r^- 6rr-»5ov'*+ 3a:^ + 4sy \ 
-124:*+ bjr®-27is_ 7r-3o 
-iit<+ 6 u: 3_3 oiS_ a:r_4c 
2rs+ 3 r 2 *- 4T+15 
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KEY TO \LGEBRA. MADE EAS\, VOL 1 


zr®+3a.®-4a:+i5 \4r*-a*r®+iai:S+:ir+l5/2A-4 

J4j:* + 6x^~ Sx^+ 30 ^ \ 

- 8 ;c® + 1 Sx^-zgx + 15 

— 8j:®- i2t®+ j6x—6o 

15 I 3oa-»-45^+75 
zz^- ye+ 5 

2j:®-3i + 5 2 A®+3;«:®-+t + i5^ji+3 
2x^-3x^+5zr V 
6z^~9x + is 
6 z^-gx-+lS 

Thus the H C F is 2a:*— 31 + 5 


3 Since a+b + c=*o, we have a+b^^—c 

Therefore the given expression 

_ (a + b'!P — 2ab + c^ 2/ab + bt+ca'\ 

{a-^b)^—3abia^b)+c^'^5\ abc ) 
_ 2c^~2ab zfab-^da-^-b)^ 

-c'-^^abc+c^'^ 2)\ abc J 

_2 ic^-ab') ^ 2 {ab—c^) _^ 

3 abc 3 abc 


4 


(1 "S' ■y' ^ 

\a bf\b aj’“ab ab 


= ll±Z* 

ab 




ab 



ab(a + b)+(a + b)(a^+b^- ab) _ (a + bYa^+b^) 


ab 

ab-\rc?+b^ ~ ab •- ^•=»o 


ab 


6 The left band expiession 
_ {(o + ^)® + (i: + rfp}-{(^+c)=+(rf+o)S} 

{(tf +!>)*+ (<:+</)*} -{(<> + tf)2+(rf+a)S} 


[ + 3(i + f)(rf+ a)(d+c+rf+a) 

^ {(a+^)+(c+rf)}®-3(a + ^)(c4-rfXa+^ + c+rf)-{(^+c)+(rf+a)}® 

{(a + ^ ; + (c + <f)}* - 2^ + b^c + rf) - {{fi + c) + (rf + a)}® + 2(^ + c)(rf+ a) 

^3( a + d + c+rf){(6j-c)(rf+q)-(a+^Xc+rf)} Z(a+bA-c-ird\ 

2 {(b +c)W+a)-{a+b){c+(i)} -^a-iro+c-f a j 



MISCnLLANHOUS LVLRCISES ( 3 ) 
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6 (0 27 r«- 4 &.i- 5 i 2 

1441 - 1536) 

= \{(9^-8;»-(4on 
= V9<+32){9^-48) 

=={9^ + 32X31 -»6) 

(11) — ^+c— 

— (/; + // — t — //+ a — /)+f—//y^a + l> — c— tf— a+b — c^d) 
•=(2tl- 2di(2fi - 2c)= 4(ff - d){f> - c) 

(ui) + + 

=- wi^ + 2mhi~ + td — ttd/i‘ 

— (i;;* + ii-f - {tit Ilf 

— ( /«* + mil + ti-)(tit“—Mn + «-) 


7 


Multiplying (3) b\ 2, we Imc 24 -4;'+2c— o 
\lso, i-j'+2r«-ii (i) 

r-:y— -II (4} 


From (2) nnd (3) uclntc t +}'=9 (5) 

Hence, from (4) ind (5), 4>''=20, ^ ^'=5 

From (5), t-g-5-4 

from (3) s=io-4 = 6 

lluis, r“ 4 , J =5 and r—6 


8 Let the grey hound take a leaps to catch the hare and by 

thu time the hare will take leaps Then the hound will have 

4 

to pass over ^40+^^ leaps of the haic or ^(40+^*^) leaps of 


his own 


Thus, we ha\e 404-^1)0.0, 

4\ 4 / 

ot, 4804- isa — i6r , 

1 hus the grey-hound must take 480 leaps 


1 = 480 
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kEY TO algebra MADt C\SY VOL I 


XII 


1 The given evpression 

^xy{y-\rx)~\{x-\ryf{x-v)'^ a* / 

_ ( X -j»y +;try +y^ )__ f (x^+ij’+y^) \ 
x(x+y) Uf+j'Xv-jO^J 
» (y-.y)(^~+Aj'+j*^) + jO(v- j’y (a -j>)* 
'(V+J') ^(x^+xy+y^) X 


./!, . _ffl+0® j (rt + l)* + (rt-l)- 2frt2+i) 

(fl-l)" («-0* “"(a- 1)* 

Similarly, j-H i -^nd ^3+ , 

Again A:j-+i=Jj?±i||±i)+i 
(a- i)(d- i) 


Similarly, ys + i 


. + + ^ 2(g&+l) 

(a-i)(^-l) (g-lX^+l) 

0 and 2(gc+i) 


(^- i|(c-i) 


CX + l< 


(f-I)(g-l) 


Thus the left-hand e\pression 

8(g»-nK^»+i)(c°-H) 
tft- iX(/>- OXf- I)- 


8(fl^-f t)(^c+iXirg+ i) 

(rt- iX^- >Xc- 0(f- 0(«- 0 
_ (a^+iX^^+0(gHi) 
(nd-)-lX^f+iXf«+ 0 


5 + N ar*--7x®-t- 1 ir'*— 8r + 2/ i 

y ai*+v''-9Y^-h8i.r-2 \ 

— 4 | — 8a3+2or-- i6t - 4 

2^"*- 5i2 + 4,r^ I 

2i"- 5;r®-i-4;i:- I \ 2jr*-t-rS-9,Y* + 8Lr-2 / r + 3 
) 2A'*- ST^+4;i:^-t \ 

6,1®— 13a:®-!- 9.1 — 2 
6.Y®-i5r®-H2j.-3 
2 x®-3.y-h 



3[ISCELLA^EOrS ETiXPCISES (5). 


^5 


2ar=-3r-l \ 2 r=-^z^-JLT-if x-i 
} 2x‘'-sr--x V 
-zx-— 5r-i 
-2r--3T-i 

Tfau5 vhe H C F 13 zr-— jr— i 

The L. C 'I o'" ifae v o expressions— 

^ their H C F 

^ {ZT*~X^-^- — Sx — 2/2X^~7s'+llX- — Sx~-Z) 

ZT*— 3r— 1 

—(x'~ zr - 2; zr* - 7Jr-— I Sx -«- 2) 

= 2x^ — 3rS — 7x* -1- 2Sar — jSr- — 20tr — *: 

4- TTie left lanc exo'essron 

= _ *< j. ^ _ 3:, i^b- J- 2£ V 

— — Zaocd 

=(<!*—«' — £* — xi^tr— JU'iP-^Sabcd 
~(^dr-‘t^—^—(Pf-—dcPb~—c‘ dr—zabcd) 

=>.d^—lr— d’— o' ~-zab~2cd,{a~-t-i^ — (P-—-2ao--2c<{) 

^f(a~pf^(^-^d)^f*a-br-(c-d/} 



x-^jZ zaS^c b 
y-^zx^ j,(^bc a 
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KEY TO ALGErR\ MADE fAS\, \OL I 


6 




a-Vbc 6-\-ca t-k-ab 


I 


+ 


■ + r- 


I 


i-b — c-^-bc \~n — c-¥ca i-a — b-^ab 

[ flr + ^ + f=-l 

» 4- - -L— , » 

(i-/»Xi-0 (>“rtX»-0 

_ » — «4- 1 -~b+}—c 3-(«+^ + c) 


(i -rt)(i -^Xi -c) 1 -\a-\rb+c)+{ab-^-ac->rbc)-nbc 


1-1 


I - I + 1 - -f. 

t » 

'i 


[ 


Sihce ffi+nc+Aft 
and abc^ 


2 

H 


7 U> adding (2) and (3), w e ha\ c 
20 20 _ 77 

T“5"'l2 

or, i°-H2=ZZ 

J 3 

Multiplying { 1) by 2 and (3) by 3, %\e have 

1+15+3.^ 


and 


hence, 


A r r 5 
Z5_i5_3^8 

S3_3_^ 


r 5 

Now multiplying (4) by 3 and (5) by 29, we have 
?i2-?Z=77 

^ " y 


and 
hence. 

Therefore from (4) 


2407 87 2552 
X " y 5 ’ 


2167 2167 
» ~ 5 ’ 
29=,6_7Z^Z19 
y 3 3 


Therefore from (2) — i =3 or, * =4, 

4 r 

Thus a:= 5, 3'= -3 and c=J 




(4) 


(5) 


J J 

.1 

’4 



hVfcKCISI ( 78 ) 


447 


8 Suppose A iincl B lra\ died ai a and r miles per hour 
rcspccii\c!> Then in 5 hours A walked 5^ miles and B, SJ’ 
miles 

The distcncc is therefore 5-t + jy = 5 (r +J ) 


I hen we lia\c -rfL—j 
r +i 

iiid =6 

) -2 


I rorn (1), 5r-=4,r+4, 

!• Tom (a), 5 1 - 6j' - 6, 

5 (t +j )“ 5(4+6)" 5 ° 


^=4 

j ’=6 


(1) 

(2) 


Thus the distance between the two places is 50 miles 


1 

2 

3 

4 

5 

6 

7 


Exercise (78) 




I 

A* 


_i I 3 
1 X3<i -~~ 


Sm a = = 8 ;h “ ^ = — §. 

^-Jvi 


m 


_ 4 


x' Vx* Vo® 3Vr* 


I 2 I 

r '-2a: 

a' r'i = 


zr*’ 


S-j ~iQx 



44 S 


KEV TO -VLCEBRA MADE EASY, VOL I 


8 

9 

10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 


Va Vr-» = = ! /il = 


^6 ^ -o-^H JU 

•"Vrt-®x"NV — Sni + ri— -S-n/^uT 

» zS _i 5 _i j. J_ ^ A 

“ _ t s® = r^® X r-® -® = r®* = t:" = Vx* 


(yT=(»^y=»--=i 


V:«r-s 










8^=V8- = V64=4 


9-=s 9'' = %'9>>9X9«3>^3X3=27 
l6^= Vl6® = V(2*>®=2® = 32 



J 1 '1 

8xi~tVsI;^“3' 


I 





EXtRClSE (79) 
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23 

24 

25 

26 


(125)- »=. 


(125/ 


5 (^125)=' 5= 


2^ 

25 


y-(6?-36 


^m+SitvIm-en .m+ai+rm-W 

■* ■* _^m Cn- iBm-Cnl — _y-«n 


Exercise (79) 


1 ( a - 0 *= i - 3)^8 = «-( 3 ^ 2)^^-6 

3 («-i^-3)-2=«(-a)>«(-2)/-3)x(-2)^^^6 

4 (A*) " ^ ^ ~ 1 ^ ^ = a ~ ^ 

6 ( V-*^) ^ “ ^) ■“ ^ =;r ~ 


7 

8 


y?^.y.w-uy,-3 

V^3^=a’-^2xaV*=a-"- 



9 X Vys = >« a / 


-X £. 


•jfO ^ ssy 





29 



KEY TO ALGEBRA MADE EASY VOL I 


12 \|a'‘b~H~*y.\Ja~'‘b*(?=a^ -bc- 

13 ^ a ~ ^ - ij a 

14 ^ab--c^—{\la-^b~c-'^y'^ = ~^c-)x 0 , 

* +M " * =a-b~^^- 

(d?b-^\-^ _a-'^b^^ a'-H-"-- _„ 4*3 

VTPFV “U'W 

Exercise (80^ 

1 DJ 0 . 1 3 

■'■ ^* + 2 X- + 3 ^^ + 2 X^ + 1 

— Zi ® + 1 

5 5 . L, 4 

j: + 2 z:* + 3 z: * + 2 :*: - + 

- 22:^ - 42r^ - 6r- - 42^ - 22^ 

-i^ 3L 3 

+2 ’^ + 22 -- +32 ^ + 21 ^ + I 

r - 22 - + J 

O n 3 } J 

a * + 3a + 9^ • 

— 3 ^^ 

a + 30 ^^'* + 90 ^ 3 ”^ 

2 3 i- ^ 

-32^^^— 92^3*— 27^ 
a —27^ 

3 i+ab~^ + a^b~^ 

i — ab~^+a^b~^ 

^ab-'~~a-b-^-a?b-^ 

+ ® "" + "* 

+ a-i-^ 


I 


+a 4/>-4 



1 XtRCISb (8o) 


1 J 

r + 2j - + 3r ' 

j t 

r-a)- + 3 r 
. 1 1 
+ - + 3 r; ' 

-zxj- - 4 ;- 6 ^-r‘ 

I 1 J 5 

+3.ir‘ •t-6j-r^ + 9g' 

r“ +9=’ 


. -> 1 
X l+i -J -+j 1 

, i_r -J -+j‘^ 

. . . I 

r r -J - + 1 1 

l-x^; I 

+ V H -»^4-t~>y -+j‘ - 


1 ) 

<J ’ — a + 1 — f» • + fl * 

' . ' 

<7 -f 1 * 

ff-rt 

- I -J 

+ rt'— rt + 1 — <j +a * 

1 - > 

+ fl*— l+fl ' — a * + 

J .V 

+<j— i+»i +rt^ 


1 *-T>) ‘-t +c‘ 



t •“ t ^ " Jl '*7 ^ + r J * — ^ *1“ T 

+x *j: * - y |> + r'*£^* »- I'^r 

r +j, . 


ciTJ 
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KEY 10 \IGEBR\ MADK EASY, VOL 1 


in 11 V 

8 a +3b -2c 

VI n p 

a -3b +2f 

Sin ni 11 in P 

a -^30 b —2a c 

1)1 II sii n r 

— 3ab — 90 +6/' f 

+2a c h- 6^ c -ifC 

a-'" -9*-^+ I2Av»’-4o-»’ 

r J ^ ' ' 

9 rt- * + Sfl^+l6rt-^'+32^ 

1 ,J 

rl- — 2P ' 

r I ~ ^ ^ 

rt'-»-2rt-^’^* + 4rt"^^ + Stf-^ + l6rt^ ‘ + 32<7-^ ' 

— za-b^ — ^d'b'^ — Za-b— \(iiib — 32 (^b' — (> 3 ,b~ 

Ic ' 

■• 1 I . -I 1 - I j 

10 rt*'+rt-i '•+rt“r ^+<7*1 ''+rt^i - + t '■ 

if. J -X 1. J 

n®— rt-*A ‘’+rt®i * — i '• 

J _t •* -J " -)i 11 

^+rt'‘a •* 

7-1 . .1 r ", j .1 6 1 

— rt^T — rt-it •*— rt^r ‘'-a-t — rt^r — o'*! 

».i .j i_i -r 1 1.- 

+ rt*r *-‘-rt'’r ''+rt-r -+«''r ‘•+<i*r ♦+a''i 

'■ - ' 1 -i * '■' 1 - J 1 . T 

-rt"! ~-a^x "-a^r *-a''x 

. .1 ~ i ; 

a +(t*x 


11 Qiiouent= r-t- 

J T, \ - i» 1 

I -4.1- + 2 t- -J--41-+61 - 21 - 
" -» 

1 - 4 .t- 4 - 2 jt 

- ~ 

-r® +4x-zt- 

. 1 

- 1- + 4-^ - 22 - 

Quotient=2+4.t ^+ii s 

4-2t i-;r'2)8+iii-> + zr ' + 2 a < 

8-43r~i4-2y~- 

Jdr"^ +2r'^ 

i G.! ' "■ “ + 4z " 
SLi*“— 4 r'S + 2a:''‘ 
St ~*— 4.t ~^-f‘2nr~'* 


12 



EXERCISE (8o) 
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13 


^ IT 

Quotient=_j'+;c-j'- + 1 


.j .3 \ , -3 3 3 -X , 

I'T+r -j .+^-1 ) r~^y+2r -y- + 5 + 2x-y 


, -J ’ 
x~y+x -y- + i 

-3 X -3 .X 

X -^-+2+2jr y ~+xy~^ 

-1 J 3 .3 

X -y- -x-x-^-x-y ~ 

JL -1 

I ■>rx-y - +2rj'"^ 

X + x-y'^ + xj~^ 


14 Quotient = a + ^ 

j IJ a\C» j 3,6 
a — a6- +a-b~d- ) a — a-b-\rnh- ~za-b--3rb- 

<z - — + a^b — - 

— 2 a-^ + zal>- — 2a-3" + b^ 

/i^3- — 4- 

- a-b + ab~' + «-^* + i- 
—a-b+ab~—(^b^+b- 


15 Quotient=;i:^"— l+jr'-" 

5;c"-32r-" ) 5a:="-8x"-^8j:-"-3A-S" 






-5x" + 8r-“-3;r-’» 
— jt" — 3r"" 


5r"“-3r"*" 

5a:~”-3.T~^» 


16 Putting a for 2 r-, ^ for^'”- and c for - £^, we have 

X X -X 3 

ox--t-y -—z\fyx~y -z 

= a- J- + c® — 30 ^/: 

=(a + ^ + cXrt*+i-+£® — <zi — /rf— 


x~-l 


X X 


-3- H 

-2X~y -•i-2X~z3+y -s‘J 


- (ir ' - - £^)(4.i +_J'' ^ + z'*- 2x^-y'i 4 2x-z^' 4- y'~z^) 


3 .1 


Thus the quotient = 4 x- 2 x-y'~+ 2 x^z^+y~-+y'-£^^.f.s' 


-Xrj 
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KEY TO ALGEBRA MADE EASY, \OL I 


o 15 T J' I' "} Jj > 

Quotient —X ” a” ” +a* 


17 i-* 4- r^’a'' +a-‘ X +x-a- + a“ 

** a** + T^a* 

^ ‘ I J. » » J _ 

— r '' jr-'a* +jr-/i- +a^ 

-13. •'4. J 5 a 

— r^a''—x*a*x~ ^ ft" 

•.n «t j \ 

X ft" +;c-a- + a® 

15 •• j 3 a 1 ' 
r *' a** +A -a* —\"a" 

— jT^a ** +a® 

a 3S n ;m 

— j:”a — x*a^ — r^a“ 

) s j ;; 

jr*a* ^-x^'a " +a- 

x^a'* +r’'a'^ +a® 


18 





l2.i + „Sn 


*-l n -1 

Quottent=t* ~j’- 




X* 


+f 


B-l 



3 -I'l U-1 

X® 4-.r® y 


— r® 3' 


II 1 



-r* 


n -1 n - 1 


y 



19 



hXfcRCt^fc. (So) 
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20 


21 


22 


23 




— 


f ’ 

’(«’") “ j 

"*-l y 1 


bvL.-1 

' =»l” ’ 


Quotient = r* -*-3r' - i 

-M 


_ . T 1 

t‘— 2 X ^ 1 r-^3.r^ — 2r--7jr* +2r 

r 


-7x‘+2j: 

-6r' 


- jr'-hzx 

1 

- x*-*-2r 


1 

4 


i 

4 


I 

4 

J 

4 


•s 

r* 

r- 


2" 

r- 


X-} 

I 

LI*A 

$ 

r*j 




) 

4 

j 

4 






1 1 
-x-y 
I X 



i * ’ J 

-*-22'*^ - -2X'> ‘ '*■>’ 


Quoncnt 


Q n 



H 


<1 





n 



» 

-52 

xSn»- 

</- 

It 

•n 

x^a”- 

fl' 



KFJ\ TO -lTGFP'^.’l V-iDt E-Sli, \OL I 



28 



I a-C' I 


I 




fcxrRCiSE (So) 


4S7 


_ U + 27;>) 4-6r^j’^*G ^* + SJ* 0 + (^ ~ -7y) -6x^J' ~ 3?'^) 

1 . 

_2£+36aJ^ 
i -T}y 

28 Thcnumeiitot 

The denominator 

=n-(rt--r-) + — + 

= (rt- - r-)Cj- 4-3rft + r-) 

Ihus the gi\cn espression 

(<i--t”)(<i-ht ) rt+t 

29 The given cvprcssion 

_ + 33 _ rt-s _ 3- g + - nS _ 3» 3-s + „-! 
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KEY TO ALGEBRA MADE EASY, VOL I 


The 2 nd. term 

= + ab- cc® + b-c-\- 
= acr-^ + 4 - + 2 

the given expression = i 


32 




or. 



or. 

rJ- 7 = 2 A -^4 , 

33 


U 3f"5-(V3)“+5 

X + S 


or. 

.. 2 _ 3 


or, 

^+5_2r+5 

2 3 


or. 

3 r-i 5 = 4 x+io , 

34. 


(V4)-^'*‘^=W64)^+7 

42 : +7 2 .r-ry 


or, 

( 4 ) 5 =( 64 ) " 

4r+7 2X+7 


or. 

(4) ^ ={(4)=} " 
■ix->-7 3(2r + 7) 


or. 

( 4 ) 5 =( 4 ) “ 


or. 

4 :r +7 6x-i 21 

5 II 


or, 

4+rT77=3t»+io5 


or. 

i 4 jr =28 , r 

35 


P * -f s y va ^+6 

tV 25 ) — IV 125 ) 

2 x 4-1 x-i -6 


or 

( 25 ) 3 =(i 2 s) 5 

ar4-i x4-6 


or, 

(5=) 3 ={(5)^} 5 

2 ( 2 v 4 -i) 3 (^ 4 - 6 ) 


or. 

(5) 3 =< 5 ) 5 



EXERCISE (8o) 
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or, 

2(zt + T) 3''r+6) 


3 ‘ 5 

or, 

201 + 10 = 91+54 

or. 

nv =44 , 


36 From (i), wc Ime 

jSr-i—oSir-*) or, 3.r— i = 2y— 2 or, yc= 7 ,y—i 
Also wc have 3t-j'=i (2) 2y- 1—^=1 _j'=2 

Hence, from (2), 3r =1+2 = 3, ■*’=* 

Thus X = i, j’=2 

S;-» 

37 From ( I), we have (3)-'^"®‘=3 * 


or, 81 - I 2 = 2 _J'-;r 

or, 9r-i2 = 2j' (3) 

From (2), we have 2*^=2®*' or, 3.1 = 2;' 

Hence, from (3), 9 a-I 2=3*' or, 6.1 = 12, t=2 

Hence 2J'=6 , y —3 

Thus t = 2,^=3 

38 From ( I ), we have 4'<''i=4*«+''» 

or, 3;'-i = 2U+^') 

or, J'=2;r+I (3) 

From (2), we have 3*+'i'=3!a'+^» 

or, t+3;'=4t+6 

or, 3;'=3a:+6 

or, y^x+2 .(4) 

Hence, from (3) and (4), zr+ i = i + 2 , r = i 

from (i) j=si + 2 = 3 

Thus:r=i,^'=3 

39 From (i), we liave 

or, ar+;' + jr=3r + 3:r-3;' 

or, 2A -4;'+2£=o 

or, v-2y+z=o (4) 



46o KE\ to \LGEBRA. made EASA VOL I 

From (2), we ha\e j3fx+'» 

or, 3)+2=2.T+2ir 
or, 22:— 3j’+2r=2 (5) 

also, 23:— 4j+2r=o ... from (4) 

J'=2 

From (3), we have 

^Sx-S — 

or, 2r+2r+j'=6r4-2^' 
or,4r— 2r+j'=o 

4r-2:> = -2 


or. 

23 : — r;= — I 

also, 

j:+r =4 ( 4 ) 


II 

u> 

H 

II 

and 

-= 4 - 1=3 

Thus r=i, 

)=2 r=3 


Sx. > v+x 

40 From fi), w'e haAe n- =a * 

or 

r+j’_j'+r- I 


2 3 

or. 

3^ -^3) =2J J-2i:-2 

or, 3-1 

1 

tJ 

II 

1 

From {2), we have d ^ 6 

or. 

2 j -*-r 

3 5 

or, 

5.i + 5r-io=3;-+3r 

or 

-3J' + 2£-=I0 


V SJ.pJ.1 

From (3), we ha\e ^=c ‘ 


or. 

1 _3 + I 


4 7 

or. 

; 3 '= 4 r+ 4 J +4 

or. 

4 -r- 3>==-4 

Adding (4) and (5) 

w e ha^ e Sr — 2j'= S 

or. 

4 r- j '=4 



I-\KRCISE (8j) 
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Fiom (6) md (7), wc ha\e 

2 j '«8 , 

Hence, 44" -4=4 or, 1 "2 

Prom (4 J 6+4-2£-=-2, r*-6 

Thus i=2,j=4, and c =6 

Exercise (81) 

1 3 \S“s 9 ^ 5 ~'‘ 9 ^ 5'“\45 

2 

3 aVfi'-ViO \/ 6 ‘=K/^ 

4 4 V5 “ ^2^ — V 1 2{50 

5 — i> 

6 r* VJ “ 1(r " Vj ' = “ ’j 

7 rt‘ •= 

Exercise (82) 

1 V jb“ \ ^2"= s'3* x'2'“ 2 

2 N s"o'= n'iOxs^s 4*x5=‘4n'5 

3 V 2 ^ = Vi25 X 2 “> j'^'X.Z-iVz 

4 n^8 =• S/32'x4 = X 2 = 2 V4 

5 iw(405 = Vbj X 5 = V3* y 5 = 3 V 5 

6 ^7372 =- V 343 M ” = 7 V 4 

7 V625 J' 3 “ X3= 5V3 

8 =>/77/=;/(755=:^=«» V3 

9 

10 ^/- 2 sCo^S/- 5 >2 5 8)’ X 5 = “ 8 V5 

11 V ~i 92rt’^ ’ “ V( - 64) X 3rt®^* = V( - 4)* X 3n®^ x ^ 

“ - 4 «^ I/3J 

12 V^ooa'r*—y 12^ x 4fl*4r**= ^(5)" X 4(«-)* a x'jc 

= Srt'jr V4«r 



key to algebra Made easy, vol i 

Exercise (83). 

N/ii+ n'ts = '‘'25x3=2^ 3+ 5 n' 3=7 ^^3 

V1I+ ^/ii = V^+^/T^2 = 3^'2 + 4^/2 = 7^/2 
n/ M + n' 180'= 4 ^ + ^/36 X 5 = 2 5 + 6 n'' S = 8 ^ 5 

N/98- n/4^2 - n' 25 X 2 = 7 S '>■'2=2^2 

VT28 - Vs4= V64^ - V27X2 = V 4 ^ - V3^2 
= 4 V 2 - 3 V 2 = V2 

VSo + V405 = Vi6x 5 + VBi X 5 = 2 V5 + 3 Vs = 5^5 
- V^= V 256 X 3 - VsTxs = - ^ 3 ^X 3 
= 4 V 3 “ 3 V 3 = V3 

2x' 27- N'^+N''i2 = 2 s' 9 >r 3 - n/ 25 X 3 + V 4 >^ 

=6 s' 3 - 5 3 + 2 ^ 3 “ 3 VJ 
2^405-3^125+ V^=2s 81x5-3^25x5+ \/9XS 
= 18 Vs'- 15/5 + 3^5=21/5-15%' 5=6 Vs 

10 4^192-4 V3^ + 2V24=4V64X 3-4 V 125x3+2 VBx 3 

= i 6 V 3 -zoV 3 + 4 V 3 =o 

11 3s/40+2V625-4V32o=3'V8x 5 + 2V125X 5 - 4/64 x 5 

= 6 'V 5 + ioV 5 - i6Vs=o 

12 sV^- 2 V^ + 4 i ./686 

= 5 V-27X2-2V- 8x2+4^343x2 
= 5 V( - 3)^ X 2 - 2 V( - 2}'* X 2 +4/\.7)'' X 2 
= — 15 V 2 + 4 V 2 + 28^/2 = I7V2 * 

13 s 4^+ V8o;r®+ %' S;*:/® 

= % 9XSx;f*x;r+Vi6x5XT®xr+ s' say® 

= 31 V^+ 41 s' 5 j:+^ Vsr 

= 7 ^ V 51 +;» V 5r = C?-*" + jO s 5! 

14 The given expression 

=x^ Va+y-kfi -2;')®a " ^ V(- 3 r} 3 « 

=x^'Kla- 2 y^ V«+ 3 “® Va=(r2-2j'-+3r2)V« 
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1 

2 

3 

4 
6 

6 

7 


8 

9 



1 \fcucisn (8dj 


46s 


15 1 lie gn en expression 

= tl* 2t +3V4'* 2L1 ~4«V3* 2J 

= 2 rt V£i + 3 4 " - 4 «f 3 V2I 

4'* VSi + “ *2rtVii ='4'*N^2r 

Exercise (84) 

1 We ln\e s'3«=3- = 3''^ V3'* = V27 , 
md V2-=2^=’2’' = V2' = 'V4 

1 luis the required surds ire V27 ind V4 

2 We Inxc s /4 = 4 ^*‘= 4 -^ = ’\/4‘ = ’ V^SC”, 

4 ind "n 5 ^ ” 5' *N^S'* “ *\^t25 
lliiis the required surds are *V256and 

3 W'C ht\C ^^'2<=»2^‘=2''^^^* 

and 73 « 3 i = 3 t 

I hiis the required surds arc and * ''s/243 

4 We have V/ 3 = 3 * =‘3’'= * ^3®= ‘ ^27 , 
and Vs = s' = s'*'" = ^ -^/f^ 1 

riuis the required surds .ire ^\/27 and ^ V^T 

5 Wthaxc V 4 = 4 ^“ 4 -^'’" W = -V256 , 

,ind X/6 1= 6” = -'*=> -• - ‘s/FiO 

Thus the required surds -\l2^ and -V2'6 

6 Wch.axc s' 2 = 2 - =>2* •- Vh » 

•ind 73 = 3 - = 3 « =V?“ "s /9 (/3 's the gre.ater 

7 W’e lia\ c Jl = 3^ = 31"!= t 1 ^ 

.ind V4 "■ 4 ' n/4’' = ^ s/64 V 3 is the greater 

8 We hate VG= 6'^ = 6’^=- 17^=171^ 

.and VTo= 10'^ » 10’?^= 1 V6 is the greater 
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KEY TO ALGEBRA MADE EAS'V, VOL I 


9 


10 


We have V6=6*=6’"-=^6==^2i6 , 

and V'4=4^=4^^=”/4^=^^256 

the required arrangement is V4> and ^,’2 

We have V 3 = 3 ^= 3 '^=‘V?^='Vi 729 > 

%fio= io“ = io^=®Vio®=i 5 /iooo J 

and ^./25=25^-=25-^=®t./25"='V625 

the required arrangement is i/io, V'3 and *x/25 


Exercise (85) 


1 Ay5^N^iO“"N^5o— s 25 X 2 ~ 5 v 2 

2 N' 8 XN/ 6 =N/ 48 =N/li 6 >r 3 = 4 v 3 

3 1= tJZi=9 

4 \/i5X ^/6==^/^=^/9X V*o=3'‘^To 

5 V45=\/4X5x n'9x5s=\ 4x9x5x5=2x3x5=30 

6 V5xV25=V5x25 = V5x 5 x 5 = 5 

7 %/ 6 ax X %j27a^x^= Vdar x 3^ V a* = yc^bax x «®= yzx^bx 

8 V 2 X V6= V 4 X V 2 i 6 = Vse^T 

9 V2xV6 = V2X2X2xV6x 6=^288 

10 V 4 X V 8 = V 4 X 4 X V8x8x8=V4X4X4X4X4X4X2 

=4V2- 


11 N^gX V27=V9X9X V27X 27x27=^9x9x9x9x9x9x3 

“9V3 

12 V2 x V3 = ^ V2 X 2 X 2 X ' V3 X 3 = ^ Vs X 9 = ^ 

13 V'3x\/i=V9xVi=Vr7 

14 V 2 X Vi= " Vi X “Na= 

15 V4 X V4=^V4X4X4X^V4X4=^V64Xi6=^Vio24. 

16 5 s^ 8 x 2 \' 6 = 5 n^ 4 X 2 X 2 v 6 =I0^^2X2^/6=20^/i2 

= 20 ^/ 4 X 3 = 4 o ^'3 



EXERCISE (86) 
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17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 


1 

2 

3 

4 

5 

6 


Svlaxsv 24=8 n^ I2X3N.^ I2X2 = 8X3X 12 s. 2 — 288s'2 
4 i /^2 X 5Vs76=4V8x9X 5 v^ 4>^=4 x 2 V9 x 5 x 4V9 
= i6oV3X3X3X3=48o'V3 

7V8rt®r* X 5 V27j^= 7 X 2 aVx ^ x 5 x ^bVx^= 2 ioabV^ 
— ■2\oabx%lx 

o /- , — 8x s'SX2 

Os' 10— 4^/15= — = ' ■ = 

4Xs/5X3 

3v'?i-6K'37 

_6x3s/ 3 3 
i'p-V48=V2g=i/| 

Vs- V6=“^/ra- ^ V6 X 6 X 6 = “n/^M'5= 

= V? 

V 3 




n^2 — V®= — 


I 732 


577 


s/71-^'4-5. vB= V: 

.'=16-^5. yf . yf 

,— =■ , — /108 iOs'36 10x6 iox6Xs5 

V 15 V5 Vs 5 

— 2X6x Vs = I2Vf= 12X2 236 = 26 832 


10 


Exercise (86). 

(Vfl+ •Jb)i\f ab)‘= \fa >! ab+ b \' ab=as^ b+b*Ja 

i'\/a+ •Jb){\/a— Vd)s=( Va)®— (s^ b^^a — b 

(Vfl— 5)2Va=3 Vrt 2Va— 5X2Va=6a— los/a 
(4 + 3 V>'X4 Vj: - 3 Vj') =(4 - (3 */jO' = I Cur - 9;' 

(2v/j:-s + 4)(3V.j:-5-6) = 2V;r-5 3s'i^y+4 sVr-s 
=6(r-5)-24=6r-3o-24=6ar-S4 
(3VS-4V2)(2V5 + 3V2) 

■=3VS2'^-4V2 2V5+3s'S3V2-4V2 3V2 
-6 s+s/io- 12 2=30+ s' 10 -24=6+ Vio 
30 
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KEY TO ALGEBRA MADE EASY, VOL I 


7. 

8 

9 

10 

11 

12 

13 

14 

15 

1 


+ <V7 K(n ^2 + 2 n' 3)- N/7}=(N‘'2 + 2'>/3y-(N/7)2 

■■2+4V6+4.3-7=2 + 12-7+4'^6=7+4 <s /6 

{(3 - n/ 5)+ ^/8}{(3- ^/s)- ^^8}=(3- 

=9-6^/5 + 5_8=6-6v'5 

{•yn+(v6-N/3)}{\/n- ^'6- Ay3)}=(N/ ii)Sx(\''6~ 

= ii-( 6+3-2V6 \/3)-ii-6-3 + 6'y2=2+6s'2 

(V4 + V9+ *i/48)(^2 + V3) 

=(2^ +3^ +2 2^ 3^X2^ +3^) 

=(2^+3^)* (2^ +3^) = (2^ +3^) 

= 2 + 3 + 3 2^3^(2^-«.3^) 

= 5 + 32/2T3 + 32/273= 5 + 3^12 + 3V18 

(\^r+a— vjT— <i)®=(ar+fl)+(jr-a)— 2 s^r®-fl® 

= 2X~2'Jx^'-a* 

(2\^8 + S V6)®=+8 + 2 2\/8 5n/6 + 25 6 

=32 + 20'y8 6 + i5o=i82+20 4«/3 = i82+8o\'3 
(2a./5 + 3n'7)®=4 5+2 2«/5 3n/7 + 9 7=20+i2«/^+63 

= 83 +X 3 -«/^ 

(^/a®+2^*— — 

= «® + 2i® — 2'v/a® + 2d® N'^a® — 2 ^® + a® — 2 i® 

=2a®— 2 n/o* — 4^ 

(2 \/:i:®+^® + S '>/r®-j/®)®=4(a:S +j/®) + 225 Jx *- y * + 2Sfr® -/) 
= 292:® - 2 ij'® + 20 

Exercise (87). 

The given expression 

(5>.^3+ ^/7y4^/3~2N^7 ) 20 3+4,i>,/2i — 10^/21 - 27 

(4n/3 + 2n./7)(4n/3-2as/7) 163-47 

60— 6^/2J — r4 _ 46— 6 i^/^ 23— 

48-28 20 ~ 10 
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The given expression 

= 92+4 34-12x^6 

(3\ 2-2's/3)(3iv'2+2v3) 92-43 

18+ 12 + I2«s/6 3o4-I2v^6 

“ 18-12 ~ 6 


3 


The given expression 

_ ( 4 + 3 n/ 2 X 3 + 2 n/^ _ I 2 + 9 \/ 2 + 8 x 24-6 2 
( 3 - 2 \' 2)(3 + 2 \/ 2 ) 9-42 


24 + 17 V /2 

9-8 


= 24 + 17 x ^2 


4. The given expression 

■ (3V^5 + ^'3)(‘ ^'' 5+‘^'3) 3S+‘>^^y+3v'iT+3 

<N/5-i^3)(N/S + v^3) 5-3 

■ _ I5^-4V'^5-^3 _ t8^f4^^^tl ^ ^ 

2 2 


•5 1 he given expression 

(\'a+;r4- '■! a- xf^ 

(\'a+;r— a+x) (\'a+x+ -Ja—x) 

_ {a+x)-^{a—x)+i’Ja^—x^ 

{a-\rx)-{a-x) 

ia-\-2’J a^—x^ a+ fJ a^—x^ 

~ ■2X ~ X 


^ The given expression 

( 'Jx^+ 1 - •Jx'^— 0 * 

(^^2r *+ 1 + •Jx^-i){\^x^+i — i>Jx^- 1) 

(r^+l) + (x^-i)-2Jx*^ 2X^-Z‘Jx*~l „ 

(jr*+i)-(r 2 -i) “ 2 ~ 

7 The given expression 

(i+x'2)- J3 i+Jz-^'5 

{{i + j2)+ ^'3}{(i + ^2)- ^ 3 } (1 + v' 2)®-3 
^ 1 + J2-JS _ t + j2- ^s _ {i+ Jz-- J3) ^l2 
I + 2 + 2^,/2-3 2^f2 2^/2 ^2 

_ ^' 24 - 2 - /v /6 2 + V2- V 6 

2 2 4 ‘ 
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^'2-1 (V2-I}(V2 + I) 2-1 ^ 

= 3 + 2 828 = 5 828 

9 — :i^=:s^ 3 (l+js^)^ 2 x /3 + 3 = 2 (i 732 ) + 3=3 464+3 

2 - V 3 4-3 

=6 464 

10 8-Sv' 2 (8-5 s^2)(3 +2 v'2) 24-15^/2+16^/2-102 

3- 2^2 9-42 “ 9-8 

=24-20+ ^/2=4+ ^ 2 = 4+1 414=5414 

11 3 S± 2=2 2^6 + 1 414=3 6s 

n/5-V3 5-2 

12 3 + ' 5 _ ( 3 +v' 5)^ ^. 9 + 5+6^^5 ^ /44-6^^5 ^ 7 + 3(2236) 

3 -v '5 9-5 ”4 4 2 

=7+6708^13708^^3 

22^’ 

13 ^^S+^/3 (n^ 5 + s' 3 X 4 — ^15) 

4 + V15 16-15 

= 4 n /5 + 4 n' 3 -n /5 n'”Fs -\'3 JTs 
=4V5+4\'3-5\/3-3v/5 = k/5“ ^^3 = 2236-1 732= 50+ 

14 1 , 1 r- -Jx^-i+x+s/x^ ^^^ 

v+\^x^-l x-'Jx^-i j:»-(r*-i) 

15 The given expression 


s'5 2+2V5 + 2 n/5 2 - n'5-4n'5 
^ LS 15 J5 

^' 5(^/2 + 2 + 2 ^/ 2 -i- 4 ) n'5(3s/2-3) 3s'5(\/2-i) 

,-T5+ V5 

^/ 2 -I 2-1 

16 The given expression 

■^' 2 ( 2 ^ 73 + 2 - 3 - s/ 3 ) ^ fV3-i) _ V 3-1 

( 3 v' 3 - 5 Xn/ 2 - 0 (n /2 + i)s 2 (3n3-5)(2-i) 3n/3-5 

(v'3-iX3v'3+S) ■ 3 3-3V3 + 5 n^3-5 9-5 + 2n/3 
93-25 2 2 

= 4 + 1 *.,+ ^, 3 

O z fc 
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17. The gi\en expression 

4(x'3+s'5+ x/2 ) 4(v'3+ s/5+x'2) AU'3+J5+->.'2) 

(n 3+x'5)--(s 2)* 3+5•^2^/I5-2 6 + 2^15 

= 2(x'3+x^5+> 2 ) ^ 2(^‘34-x'5+x'2/3-x i5) 

3+x/i5 9-*5 

_ 2(3».^3+3x 5 + 3 x/2-3s/5-5x^3- ^^3o) 

-6 

= V2^f3~3j2-^sfJo) 

18 The gi\en expression 

= » ^ _ (3-2x^2y4-f34-2s.^2y 

(3 + 2 (3 -2., 2)3 ( 9 - 8 )® 

= 27 - 54 x '2 + 72- 8 + 27 + 54x^2+72+8=54+ 144=198 


19 The given expression 


_lx+ —(x— 

:r3-(;c3-i) 


= 4X^1' T*- I 


20 The given expression 

^ (x^x^+i+ N^r^— iT +(xV-+i — x(r3- 1)~ 
(x*+J)-(r3-i) 

2 {< x 3+0 + (; i 3 , i )) ^ 


21 


2 14' 

2 ^ » 2 ■* 2 * ^ 2 ^ 


3/3 + V2 (3^ + 2^0(3* - 3^ 2^ + 2') 

q^-6^+4^ V 9-I/6+V4 

3-1-2 5 


22 


4^+4^^ 3^" +3^ 


V4 “ ®V3 ( 4 ^ - 3^‘ )(4'‘ + 4 V* + 3®) 

.1 i 
2 * * 

4-^3" 


■=Vi6+vr2+v9=2V2+vi2+v9 
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Exercise (88) 

1 Let V 4 - 2 *y 3 = -Jx-sly 

Then, squaring both sides, i^-2sl‘i—x+y-‘2<Jxy 
Hence, x-\-y=A and xy=i 

These relations are satisfied by the numbers 3 and 1 
Thus the required root — 

2 Let 

Then, 7+4/s/3 = v+j'+2 ^/r;' 

Hence, ^+y =7 and 2 Jxy=4 Js orxy= 12 

The numbers satisfying these relations are 4 and 3 
Thus the required root= J4+ ^3 = 2+ J3 

3 . Let Jy 

Then, i\-(i^2 = x 4 ry~ 2 ^xy 

Hence, x+j'=ii and 2.y;rj'=>6,^/2, or xy^iZ 

The numbers satisfying these relations are 9 and 2 
Thus the required root = 1J9- n/2=3- ^2 

4 Let /i^^+2>Ji5= Jx+ Jy 

Then, i4r2 Ji$ = x+y + 2 ^xy 

Hence, ;r+j'=8 and xy‘=i5 

The numbers satisfying these relations are 5 and 3 
Thus the required root =- Vs + J3 

5 Let ■Ji4-(> Jx- Jy 

Then, 14-^ fJs~x+y -2 

Hence, J^+^'=i4 and 2 or ^^'=45. 

The numbers satisfying these relations are 9 and 5 
Thus the required root = v/9- «ys= 3 - *,^5 

6 Let s/28+ 10 ^3= .^/a:+ Jy ^ 

Then 28 + 10^3 — a: +>' + 2 

Hence, ^+y=28 and 2 v'iy'=io,y3, or j:_y=75 
The numbers satisfying these relations are 25 and 3 

Thus the rpnmrpft rnr»t _ hcJL It — rA. f't 
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7 Let ^21 -8 J5= s^r- 

Then, 2i -8^/5 =j:+j'-2,^^ 

Hence, r+j'=2i and 2^:^=8 V 5 > o*" xy=&o 

The numbers satisfying these relations are i6 and 5 
Thus the required root = ^/l6- >/5 = 4 “ n/S 

8 Let \^t7+Trj2= ^’x+ J_y 

Then, l7+i2s'2 = r+j’+2v/r>' 

Hence, jr+j' = 17 and 2^/i5'=- 12,./2, or xy=72 
The numbers satisfying these relations are 9 and 8 
Thus the required root= >.'9+ s'8=3 + 2^'2 

9 Let s'4i + i2s.'5=s';c+,s./^ 

Then, 4r + i2s,'5 = r+j'+3^,/j^ 

Hence, r+)'=4i and xy=i 8 o 

The numbers satifying these relations are 36 and 5 
Thus the required root= ^/^+ s'5=6+ 5 

10 Let ^/37-20^''3= 

Then, 27 - 20 ^ii=x+y-Z'Ji^ 

Hence, :i+j=37 and 2 n^’=2o^/ 3 or ^^'=300 
The numbers satisfying these relations are 25 and 12 
Thus the required root= V25— \'i2=5-2s'3 

11 Let ^■^3^+4^'iT=^'r+^'^ 

Then, 3t+4N/Tr=j:+/+2N/xj' 

Hence, ;r+^=3i and zslxy=^^f2\, or ;r^=84 
The numbers satisfying these relations are 28 and 3 
Thus the required root= v^28+ ;v/3 =2^/7 + a,/3 

12 Let 73-I2 v' 35= v'jr- 

Then, 73- I2^^'35=r+J'-2^/:^:y 

Hence, ^+^'=73 and zy! xy=i2>l'^, or 2:^=1260 
The numbers satisfying these relations are 45 and 28 
Thus the required root= >.'45 - n'' 28 = 3 ^' 5 - 2 V 7 
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13 Let ^/47+4'‘'33=v^v+^';' 

Then, 47 + 4 ' 33=^+JT2^'^J' 

Hence, j:+j'=47 and 2‘s.'ij'=4%.'33, or a:j'=I 32 
The numbers satisfying these relations are 44 and 3 
Thus the required root = \44— v'3 = 2x^ii — n 3 

14 Let s/4-\'7 = s/r- Jy 

Then, 4 - =jr + j - 2 Jxy 

Hence, i +j'=4 and 2 ^/y'= ^ 7, or xj’=l 

x-y= N/{r4-j0®-+y = s/i6-7= v9=3- 
Thus we ha\e x+y = 4 and x—} =3 
Hence, -*'’=r and^'=i 

The required root is therefore = 

15 Let \A~ n' 35 = 

Then, 6 - =x +7 - 2 Jxy 

Threfore, x-^j =6 and Zy/v} = ^35 

Hence, x-y= ^/(A+j')--’:ry= y/36-3S=i 

Thus we have a +j'= 6 and x—y= i 
Hence, » 

the required root is yj\ — 


16 


JTZ- JT6= V9- n/ 8)= v'2(3- n'8) 

Then -J iZ- n/i6=V2 3- yjZ 

Kow let V3- \/ 8 = n/x- ,,3 

Then, 3- s/8=x+^'-2^/^ 

Therefore, r+j'=3 and ZyJxy=y'Z 

Hence 'a -r= n-'Ci +yf-Axy= ,J^S= l 

Thus we have t+ 3'=3 and a — j = i 
Thus n/3- s'8 = „/2 - 1 


V18- \^= y2( s/2 - 1) 
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17 


J32 - Js) = J5{2 - Js) 

T lien ^ = \/8 J2 - J3 

Now let \^2-\/3«r- Ji -Jy 

H cnee, 2- ^'3 =a +^' - 2 ty 

rhcrcforc, x+y=2 and 2s!xy<= J3 , 

<T+J)“ ^/(i +j)*-4^J'‘=\/4^ = > 

Thus we li.avc r+_; =2 indt-j = i , x= andj'=} 
lienee, y^/2- y/3= ^n- 3-1) , 


the required rooi= \I8 JL >) 

V2 


= J2 \J2 ±.{J3-1)= 1/2(73-1) 

18 ^' 27+ V 24= n'3(n'9+s 8)=n 3C3+ \/ 8 ) 

Then 27 + V 24 *= \/3 3 + v'8 

Now let ^/z+s'^=’s'r+ s/j, 

3+ 78=-i +y+2\fx)' 

Hence, ' +J =3 Jtnd 2*J1^'= v 8, 

4 — > = 7(x +t)’~4-*7'^ 798 = 1 

Thus we ha\c ■*'+^'•=3 stnd v—y= i 
4:= 2 and j's=i 

Thus ,^/3+ 78= 724-1 

the required root =V3(724-i) 

19 s7S+ n'T 20 = s' 5 ( 5 4- 724 )= 75(5+2 76) 

Then 5 s/ 5 4- 7 Ho = V5 7 (“s 4- 2 s' 6) 

Now let ;^5 + 2s/6= s(^+ 73' 

5 4- 2 76 = ¥ +3' + 2 7^' 
r4-;'=5 and 2^/xy=:2,j6 


Hence, 
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The nnmbers satisfying these relations are 3 and 2 
Thus \' 3 + n'2 

the required root = V 5( 3 + 

20 We have 2 + v'3=2+3s'5 

=2+2x/il= 2+?:+ . 

Similarlj ^ A- ^'3 =:iL LZ . l 

V 

the given expression 

J2(2+ 3) s'2(2- ^3) s' 2(2+ ^'3) 

2+S/3+1 2-(^/3-i) V3(V3+i) 

n^2 2s/3-2 + 3- J3 + 2^ f 3 + 2-5+ v^3 

n'3 (3-1) 

V 3 2 ' 

21 We have i+^ — i 4 -ii 3_£+_^3 

2 2 

and i-;ir=i-.ii 3 =£ZJs^ 

2 2 

Let j^2 + ^,3 = ^fa+ Jd 

2+ ■J3’=a+6+2j^ 
a+b=2 and 2 v/cii= ^'3 
(a-^)s=(a+^)S- 4 a 5 =. 4 - 3 =i 
<r— ^=+ t 

a=^ and i = l 
or, «=i and b=^ 

a^/ 2+ 73= N/t+ 


J2(2- ^^3) 
x' 3 (x/ 3 -i> 
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bimi]arl> 

Now 


and 


■^'3=±iJ4- s'l) 

+ \/ j; ^=KN/3+ 0 


the gi\en e\pression 
-+5^ 2- V3 


2+s/3 ^ 2-i^3 


,_! ^-3-H s/3-t 3 +n' 3 3±(y3-i) 


_ 3+V3 , 2-n/3 or ^+s/3 , 2-^/3 
3+n/ 3 2+ ^3-1 3+\/3 2-'s/3 + i 

2+ Vs . 2-■^/3 2+ Vs 


3“ >/3 


V3((V3 + iJ V3 + » V3(V3+i; V3(V3-i) 

_ a+ Vs+aVs-s (24- V3XV3-i) + (2- Vs/Vs+i) 


V3( V3+«) 


V3(3~i) 


3 V 3-1 


- or -n/3+3-2- V 3 + 2 V 3-3 + 2 - Vs 
V3(V3+0 3 V 3 


V3(V34-i; 2 V 3 


22 The given expression 

^ (s g4-x4- <."g— r> (g-h;r)4-(g-.r)4-2 Vrt'*~.r- 
(«4-r>-(<i-;rJ zr ~~ 
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23 Let + Jut+ V f> 

rt®+ 2 l J fl 2 _ r^e=;;; \-n + 2'J UlTt, 

«z + «=rt®aTid tnn=xKa^—x\ 
in - 11= s! (,tn+ It)- — 4 urn = — 4x^0^+ 41* 

= a'‘-2x\ 

in=a^—x^ and «=»* 

Thus the required root — J a-—t^+x 

24 Let . / 2a+2'Ja -d^= Jitt 4 r -Jn 

V 

2rt + 2 s'flS _ i)‘i=fn + « + 2 mil, 
tn + ii=2a and inn=cfi — b-, 
m- 11= n / 4rt®— 4fl-*+4^®=2i , 
in=a\-b and ii=a—b 
Thus the lequired root*= x^<? 4 -#+ \'a-b 

25 Let a 4 -x-{- fJzax +;r®«= Jm-\- J11 

< 7 +x + «/ 2<>x+x-=m+ii+2’J mil, 

»i+«=o + rand zJ 11111= \^2av+x^, 
m-ii= \l(in + iiY- 411111= \ (a-\-xY—2ax—x'^=a, 

and // - - , 

2 2 

Thus the required root= /\/ + \/^ “ 

26 The given expression 

= 2 jr-l+ 2 \/(t - 3 )(j: + 2 ) 

= {x4r2)4r{x-l)-\-2sl{.X-¥2y,X-l) = {-Jx + 2+ sU - 3 }® 
the required root- Vjr+2 + \^r-3 

27 The given expression =(x+j')+i:+2 \/(r+^)c 

={'J x4-y4r s/r)* , 
the requited ioot= ^'s ' 
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Exercise (89'. 

1 Squaring both sides, we have r + 7 = i + 2 ^.'x + r 

Hence, 2,^/t=6or, ^/:r=3 , ;r=9 

2 Squaring both sides, we have 3;r + l6=3r+4v3^+4 

Hence, 4v 3^=I2 or, or, 3ar=g x =3 

3 Squaring both sides, we have x+g^i +x+2iJa 

Hence, 2.^/:r=8 or, .,/jr=4 , t-=i6 

4 Squaring both sides we hav e3.r+i6— 8^/3r— 3r+4 

Hence, or,2\fyc=3 or, I2j:— 9 , x=% 

5 Squaring both sides, we have 51:+ io=S;i:+4\/ Sr+4 
Hence, 4.,/5;ir«=6 or, 2jjx=‘3 or, 20^=9 , 

6 By transposition, we have Jx— 16= S-Jx 

Hence, squaring both sides jt— 16=64- i6jv,'r+t 
or, idv^—So or, ,yr=5 , :i-=25 

7 By transposition, we have N^22r+9»9 — \^2x 

Hence squaring both sides, 2r+9 = 8r-r8v^zr+2r 
or, i 8\'^23:=72 or, n^ 23.=4 or, 2ar-« 16 , x =8 

8 By transposition, we have -v/r + 1 1 = i + ^Jx 

Hence, squaring both sides x+n = i + 2^'a:+r 
or, 2^/;r=io or, ^/i:=s , ' ar=25 

9 By transposition, we have 'JSx+33=2j2x+3 

Hence, squaring both sides, 8ir+33=8r+ 12 V2F+9 
or, i2V2:r=24or, ^^2x=2 or, 2jr=4 , ;i:=2 

10 By transposition, we have •/ 2 ax+x^=a—x 
Hence, squaring both sides, 2ox+jr*=a® + TS-2av 

or, /\ax=a? or, i^=a , x— - 

4 

11 By transposition, we have 2ax -^-x^-^b — a—x 

Hence, squaring both sides, 

2ar+ v*=^*+a®+ x^—2ab—2bx-^2ax 

2b 


or, a^+b'^- 2 ab^ 2 bx , 
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12 Squanng both sides, ne ha\e 

j:- 4 + 9 + 6 ^':r -4 = r + ii 

or, 6^/x-4=6 or, x— 4=1 , x=s 

13 Squanng both sides, i\eha\e 

5 = 36 - 12 v'T+ 7 -i-x + 7 

or I 2 s'^+ 7=48 or, ^,jr-7=4 or x-»-7 = i6 x=9 

14 B) transposition, ue have x-*-9=l + +2 

Hence^ squanng both sides 

r + 9=l+X+2 + 2x'j+2 

or, 2.Jx+2=6 or, ^x+^=s or, x-»-2=9 , x=7 

15 Bj transposition, « e hav e ^ 3 ^+t = 2 + x's*^— 11 
Hence, squaring both sides, 3x4- 1 =4-^4 Jsx—ii + 3 x— 1 1 

or, 4x'3r-ii=S or, x 3 i ^-”=2 
or 3 x-ii =4 or 3 ^=t 5 » ^=5 

16 B> transposition, we have x yr+6==io- x 5X-14 
Hence, squanng both sides, 5x+6=ioo-2o^'5x— 14 + 3X— 14 

or, 20x'5x-i4=So or, x^ 5 ^~i 4=4 

or, 5x- 14=16 or, 5x=50 , r=6 

17 Bv transposition, we have 

x'7v-i2=S- x' 7 j^- 4 - 
Hence, squanng both sides, 

7^- 12=64- 16 x/7r+4->- 7r+4 
or, i6x 7x+4=So or, x 7v+4®=5 
or, 7 x+ 4=25 or, 7 x= 2 r x=3 

18 Bv transposition, we hav e 

x'x=-3r+5=i+ x/x^-iTi 

Hence, squanng both sides, 

— Sr + 5 = I +x- - r + 1 2 x'x® — X + 1 

-2x+3=2x/x®-r+i 

4 X®- i 2 r+ 9 = 4 x®- 4 x +4 

ar=5 , r=s 


or, 

or, 

or. 



19 


or, 

or, 

or, 


50 


or, 

or, 

or. 


51 


or, 

or, 

or, 

or, 

or 

or, 


exercise (89) 

t — / =»4 + 
l( s' j:~ 1)^=4 

or, 7.r=9 , 

gy- i 7 - 

';;5-i-4+i{^'s-., 

_ax- b^ , ,— 

— s=/-l s/ax-b 

sar+b 

(f~ lX\'ar-^)w4j 

fl 


<?— I 




—7+^ 


tf— I 


52 


200+120n/?^ 

n/*' - ^' 5)S 

or, ^ 2 i/s(W£+V 5 ) . , 

v'5)» 

orj 40^5 , , 

3;5^^s'"^3vZr-Vs)* 

"*°v'5«(3\/-r*-vZ5)' 
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1^=81 


.«Sx 


<r 
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or, 


or, 

or, 


3 n/ 5=3 n/j^-'s/S 


■»=s 


23 Squaring both sides, n e have 


25 


24 


4 a+x + a+x— 2 sl{a+x)( 4 a+x)=Ax-Sa 
or, —2\l{a + j:X 4« +:r) = 2.r - i 3^ 

4(4a®+ Sttr+ %')= ^x- — + 169a® 

72flar=i53ff- 
8jr=i7fl , 


or, 

or. 


or. 


or, 

or, 

or, 

or. 


or, 

or, 

or, 

or. 


x= 


17a 


8 


^/t + \/ a + r 


N. a+x 
y/ax+x^ + a+x = sa 

Vax+j:*«2a-ir 
ar + 4a* — 4aar + r® 

sax— 40 ^ , 


_4a 


x=^ 

5 


slx+ Jx + i 3 = 


-_9L 


N'ar + 13 


^/;r■*+ I3r+;r+ 13=91 


yjx^+iyc^ 7 ^-x 

+ i3r = 6084 +a-2 - i56r 
169^=6084, 1=36 


26 


or, 

or, 

01, 

or. 


\/x+a+ Jx = a=— - 

var + a 

t +a+ »Jx^— o?-=sh 

•^ 3 ^-c?=b~a-x 

■=r* — rt® = + a® + A ® — 2a^ — 2^ V + 2a;r 
2x(d-a) = 2a* + i2_2a^ , 

^_ 2aa-2a&+y. 

2(d — a) 
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^81 


27 


5 ~~ 4 ^ 5 ~*~ 3 

Jx+z ~ Jx -^40 


or. 

io - f05 

^ ^(x+z ^ sf^+AO 

or, 

2 21 

■Jx-Z •Jr+40 

or 

Z Jx + So=‘Zl s/f -^42 

or. 

igs/r=38 

or. 

s/r=2 , A 


28 sjx- 

or, ^/r- ■s.^i - j:=i — 

or, T ~ \fi—x = I jr - 2 

or, - s^i -;r= i—zjx 

or, i-x=i-*-Ax-^Jx 

or, 5r=4v/j: or, 5K^r=4 or, s/x=i , ‘ 4:=^^ 

29 B\ transposition, wc ha\e 

^/s - 2 s/2 - s/a 

Hence, squaring both sides, 

8— \^T**Sr=8+4‘— 4 N^Zr 
- \^x-^S= Jx—4 s^2 
x~S—r +32 — Z\^ 

Zj 2 X =24 

\^*=3 or, zr=9 , 


or, 

or, 

or, 

or 


30 


or, 


x=l=4l 
Jj ~x+ ^/l -jr+ Ji -»-r= Ji +x 

•J 1 -x-^^i+x=^i+x-yjT^ 


31 



483 


KliY 10 ALGEBRA MADL EASY, VOL 1 


Squat ing both sides, we have 

+ Vi+;r = i+A + i— A -2s/i -x^ 
s/7+r=(i +y)-2s /i 

I «» I +;r+4— 4^ “ 4*^^ ~ 

g.r 3 - 24^ + 16 = 16— i6a® 

25^^=241 , 


or, 

or, 

or, 

or, 

or, 

or. 


x= 


4 


31 


or, 


iJa+x , •Ja+i olx 

ax-Jx 

Ja + X (fl + r) = — ^ 


Hence, squaring both sides, (a+xf =-^ 


or, 


or, 


•(4-0- 


) 2 
ad' 


32 V*^=^Vt-+64r+36 

or, r+8 = ^/;r* + 64,r+36 

or, r^+ i6y + 64 = t® + 64;t: + 36 ^ 

or, 48t = =8, 

33 (l+A)'* + (l-Jlp = 2* > 

Cubing both sides, we have 

I J ’ 

(H ;i:) + (i -r) + 3{i -y®)* 2^ = 2 

or, I - r®=o or a:*— i t = + i ’ 

34 {ja-\rvy-k-(a~x) ~s{a^-x~h 

Cubing both sides, we have ■> 

(a+;r)® + (a— ;i:)2 + 3(a®— r®)** 3(fl^— ;i:®)® = 27(«®— r®) 
or, 2(a® +x^) + 9(a^ - r®) = 27(«® - r®) 



t,\KRClSK (89) 
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20A®= l6rt® 

st== 4 «*. 





/t 

^ (x a 

or, 


) ~^\a b. 


J 



/r 


or, 

(-+7) 

— 31 "-7 ) 


bJ 

\rt Oi 



= 8 i( 5 _?) 


a b 

\rt 


80a 

82(1 

01, 

a. 

=~ ’ 


r-47 

. X-I9 

■ -f J 


' ,_ 82 o* _ 4 ia^ 
“40^ 


_ 4r-i^ 


(;r + 2)-49 ^ (.r-s)- 16 (4;r-3)-i2i 

yJxTz-l N/;r-3-4 N/4.r-3-il 

N/ 3 r + 2 + 7 + K/A- 3 + 4 = vV -3 + ” 

\/j-+2+ — 3 =v 4 a -3 f 

x + 2+a-3+2s^4rS- ^-6=4J:-3 

•Jx^—x — 6=r— I 

-6=x*-2j:+i , x=y 

2t -4 9 ^ i 8 r +32 8r+l9i 

a«/2j:+ 15-8 Vi8;r+3l+3 2V2;r+S4-5 

( 2 r+i 5 )- 64 ^ (Tat-J- 3 T)- 9 _ 4 ( 2 a:+ 54)-23 
N/2jr+is— 8 n'i 84 .+ 3 I + 3 2\/2jr+74^-5 

<y2jr+is + 8+ V i 84 :+ 3 I- 3 = 2 \/ 2 ;c+ 54+5 
s/2ar+iS+ Vi&r+3i=2s^ 2;r+54 
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Hence, squaring both sides, 

2r+i5 + iSr+3i +2'y36t-+332;r+46s=8i+2i6 

oi, I32r— 170= — 2v^36x'+332r+46s 

or, 6r — 85 = - ^/ 36Lr* + 332.r + 465 

36r* - J 02or + 7325 = 3(xjr® + 332r +465 
or, i352jr=676o , t = 5 

38 By transposition, we have 
t +rt= a'+v 

i-+2/Jt +/i®=n®+A \fb-+A^ 



or, 

a +2rt= 

X® + 4<r r + 4fl* = + r* 


or. 

4<ir — 15 ®— 4(1® , — 

4(1 

39 


s^x*+ 9 + n^x®“ 9'=4 + n ^34 


or, 

n'a®+ 9 - 4 = N^ 34 - 

t®+9+i6-8N/t®+9=34 + iS-9-2\' 34 a*- 3 o 6 


or, 

4 N'x®-r 9 *= N 34 x®- 3 o 6 

I &r® + 1 44= 34X® - 306 


or. 

iar®=4SO or, r=-25 , x=5 

40 


16— J y,-— 16=8— 4\^2 


Ol, 

N^ 3 .t®+i 6 + 4 ,,' 2 = ^'33:®— 16+8 


3 r* + i6+32+8N/6A2+32«3.t2-l6+64 + i6s'33:=~-i6 
or, \^ 6 ;i 2 + 32 «= 2 \' jt--l 6 

+ 32 = 1 ax® - 64 
61^=96 or, t®=i6, 


or, 


x =4 



F\.FKCJSE (go) 


485 


Exercise (90) 

Note — ^Thc expressions must first be arranged according to 
cither descending or ascending powers of an\ of the algebracal 
quantities and then the operation performed 

1 4i-r’+ taa-j'ir-t-g;® / 2 at+ jj- 

L 

4j:r+a)' \ I2.rj'r+9y* 

/ i2xyr 

Thus the required root«= 2 j:£+ 3 ) 

3 ;r^- 4 t’ 4 -ior 5 -l 2 j :+9 ^ jr"- 2 r + 3 

- zx\ - 4 - 1 ^ + iar*- iir +9 

2 tr*- 4 r + 3 \ 6r*- izr+g 

) 6x^- tz r+9 

Thus the required root-=r*-ar + 3 


3 r®-ir^ + 2r'’+rS-2;i + 1/ T*-r+I 

V 

ajr*— T \ —2x*+3x^+x^-zr+i 
J -sr* +■»• 

ir* - ar + I \ — ar + 1 

/ ar'-ar+i 

Thus the required rool=x''— a‘+ i 

4 4x‘ — izr'+25x*-24r+ 16 / 2x® — 3.r + 4 

4 £^ V 

4 X-— 3x\ - iar'’+25.t-’-24r+ 16 

- ' 9y~ 

4r*-6r + 4 \ i6r''-24T+i6 

/ i6x^— 24.r+i6 

Thus the required root=2jr^-3,r+4 

5 4.r* + 8<Tr*4 4 n”r*+ i6»*r*+ i6(75®r+ 2x*+2«r+4J* 

4 r* + 2ff r \ Snr® +4a~r^ + - + 1 Oafi^x +i 66 * 

j 8 «r^+4a‘'r^ 

4 -t'®+ 4 ot'+ 4 ^® N i6 ^*x®+ + 163 ^ 

J t65^r^+ i6<i6^x + i6ft* 


Thus the required root«=ai®+2<7r+4^® 
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^ 3} ; 

6r»-2£?' + 3vS 'l i8arJy^-2Ay3+9j4 


Thus the requiied ioot=3.r®-2.'+3y* 


7 '‘-“’+T- 3 +.l( 

£* 

) _2;,3+3£^f + ± 

/ 2 2 16 

— 2jr''+Jr^ 

2;f®-2;ir + -J\j;^ 

/ 2 


Thus the requued ioot=;r'2-A +\ 


8 4»--i-f 

49^* 

5 25 5 ^ 

14^ a:* 

5 "^25 

14 : 1 :=*- + 3 ) 422 "-^ + 9 
42r=-|^+9 

Thus the requirea root=7r®~^+3 


wn ^ H 



EXERCISE (go) 
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3 


r*- 1;®+ + 4 r — 2 + ifar® — - + - 

4 1 X 


) -x®+ — + 4r — 2 + 

2/4 t= 


-iS+£ 


21®— + 


42:- 2+ i 


4 r-2+^, 


JC 

Thus the requned root=t®=-+^ 


10 — h- + -5-«*-2+— ,(-+--- 


rt®+- ) £.*+--^-ar-2+5! 

X j X 


«®+ 


x a } 


a® 


— rtl — 2+- 




Thus the required roots:= — 1 

3 2: « 


11 


%b- b a <1® V ^ a 


Ab 

er 

^b* 


?-r ) 

b^)b 


a 

-j-rj 
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“ ) -=+S*+4? 

0 at a 


-,+i‘+3? 


^ 2^ 

Thus the required root 


jr® Sr”^ 25 5 3 ^ 


^_I ^ 6a lot 
T 5 y sr'*' 25 
6a 1 



^-;+“)4-i£+i£’ 

T 5 3a / 15a 

4 . 4£+41; 

15a 9a* 

Thus the required root=— — i + — 

T 5 3« 


4jr^-8a:Sj’3+4Aj«+j5 / 2x^~2xy^-}’^ 
AX* V 


4.T'-2 


rj’- N -SrV+q^y'-t-y 

J -^^y^+ 4 x^}'* 


4.rS-4a:j^-j^ \ —^-y*+Axy^Ar}^ 
} — 4.r- ;’* 4-4xj’’*+^^ 

Thus the required root =2 t-- 2 i;--j'* 


49x^ 42 X ,6y j- / 7r y 

•F'"; ' 7 I ^ 7x 


y£-3 ) 

y -' ) 7x 4^^ 


42 ^ 

*+9 

y !_ 



EXRRCtSL (87) 


y lx / lx 


49 ^® 


6 y _y® 

-2 + ^+-^o 

7 r 49 ^" 


Thus the required root=Zf - ^ - ^ 

y 71 


j' ■* r 2 X 


vi 


y 2 ) y ^ XX- 


-f+i 


^ r/ r 

-2+^+< 


r x^ 


Thus the required root 


X \ y 
'y~ 2~ x 


497''' 7J' ^7*” a*’ ^ 16 ^® \ ly 

4 r® 

497 '® 


11 

7,r 


-s)-S 4 ., 5 ^!I+^ 


7 J' 

2Qr . 

-—+25 

ly 


'7 ar 16^* 


4^-10 + ^ 

ly 41 " 


.' jia'. 

r / 7 ar 


97 ® 

i 6 ;r 3 


3 _isr , jr 

7 2;r ^ j6r® 


Thus the required root® — — 5 + 32 

77 4 J^ 
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17 


18 


» 1 A 

x^-2X-+3x-2x^-^i( A-;r- + r 

\ 


A } 

2X-X^ \ -2X- 


/ - 2 i- + ^ 


+ 3 ^r- 2 .r -+ 1 


2X-2X 


A - A 

■^+1 \ 2.r — 2X“ + I 

^ air- 2 r- + l 


Thus the required root=Ar— Ar- + i 

x^ — 4x^+2x+4x^+x'^ ( x^ — 2X^—X^ 


19 


2:1 


'^-2X^ ^ - 4 jr^ + 2 jr + 4 r®+ 2 r^ 

— 4 r^+ 4 J 

2X^~4X^-V^ \ —2X + 4X^+X^ 


): 


2x + 4x'^+x 




Thus the requited ioot=A® ~2r®-A:“ 

a^x~^+2ax~^-r3+2a~^x + a~^x^ ^ ax ~^+ 1 +fl"ir 


,Sr -3 


a*x 


2 aA'^+i \2ar~^+3 + 2a~hc+a~^x^ 
) 2 or"i + 1 
2ax'' ~ 


■^+2 + a'^jr \ 2-{-2a~^x + a~^x^ 
J 2 + 2 a'H +a~^x^ 

Thus the lequired ioot=<?t'' +i + a~^r 


[( 


^ ^ --J ■*■ 

r* —X'^}> * +y- 


20 


x~~x*y *+Ay ^■i-2x'^y^-2x^y^+y 


2X^ 


J -A\ 

-x-y *y 


t -i 

2 x*y *+xy J 
— 22 r*_y ~^+xy~^ 


2x^~2r-y'~^+y' ) 2x^y^ - 2x^y^ +y 

/ 11 LA 

2x*'y^-2x~y*’-\ry 

Thus the required root=;r^— 
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21 


0 }'_ 5^5,, 1 + »79t‘) _ li -J'- + 4£)1. 
*1 45 3 25 


2}1 

4 


3-' ' - J '^ ) _ c , -j 1 + ‘ 79f V _ ‘Jii: + 40': 

3' ^ ^ iC *5 or 


45 

'■ ’ 2<: , 
-5rv-4- 


-3 


* - '°0-- + ;»--») 6 a _ 41^!) - ^ 4y:» 

3 ^ ^ 5 ^ 3 25 


6t3j - 4 ^ i • ,, 40 '- 
S 3 25 


« t L 

fhub the rcqmrcd root = 3^- 


22 


rt^" V 

2a'‘* — 2<i'' > — 4fl''‘'*'’*4-4«"" 


lhns the required root — 20" 

fl‘’"'+i4-3o’''-5c"‘'® 

23 o‘’'‘+=>+6tr”**i+9rt''’“- ioa’”^*^c”''-~ 30 rt’V''*-' + 2Sf*'"-* 

„ifn+s 

2 rt*'>i+t + 3 rt'" \ 6 / 1 ’"*’^* 4 - 9/1 "•-J 0 rt*'“’'‘c''‘-*- 30 fl'’‘c"''-* 

) 6fl’"**^+9r 

) - +2SC-'"-* 


Thus the required root = fl*'“+i+3rt"‘- 5c’"*® 


UlJ u 
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Exercise (91) 

1 35;!:®^®— 40;r;'+ i6=(5^y)®~2 4+(4)®='(5-*y'"4)* > 

the required root= 5 ary -4 

2 49a®^^ - 42 a^ ®Ar® + gb* = - 2{7ax^) (3^®) + (3^*)® 

=( 7 tfx®- 3 i®)® , 

the required root= 7 ox*- 3 ^* 

3 49 «®i® + 1 zMb '^ + 8 1 a® A® 

=(7a®i^)® + 2(7«®^*)(9fl*^®) +f9a*^®)®=(7«®^* + 9fl*^’)® » 

the required root= 7 a®^*+ 9 fl*^®- 

^ x®j<* r#j/M 

"4 

= ^ /x 8 /y_^x«y® 

x®v® x®)*® 

the required roots=— 

25 

5 35fl®3® ^ g® sa^r® 

the required root = _ — 

23 

6 The gnen expression 

= (a® + 2ai + + (2af + 2^c) + c® = (a + ^)® + 2c(a + ^ ) + c®^ 

= {(a+i)+ 4 * . 

the required root= a+i+c 

7 The given expression 

=a®— 2a^ +^®+2af— 2^c+r®=(a— ^)®+2c(a-i)+r* 

={(a-^)+ 4 ® , 
the required root=a-i+^ 

8 The gwen expression 

= (2a)® + A® - 2(2a)A +6Ac-i2ac+9c® 

=(2a - A)®- 2(2a - A)(3 c) + ( 3c)® ={(2a - A) - 3c}® , 
the required root=2a-A-3ff 
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9 1 he gt\cn L\prcssion 

= IT* +2rt*(2^"j +(2/»Y - 6i^c‘ - 1 2^’f* + Qf* 

= (<7» + 2fi=}“ - 2( rt' + 26-)(3C*) +(3cy ={(1^+26- ~ 3cy , 
ihi. required rot)i*=/r-+23®-3f- 

10 The i,nLii tvprLbsion 

= (2rry - 2(2rt*)(3^*) +(3fiy + 20 - 3o';V +{5f-)- 

«(2rt*-3(^Y4 2'2«’-3A!X5<r"-)+(50*-^2«*— 3^2+5^=)* , 
the required root =^2rt2_ 3^2 +5c* 

11 I he gutii evprtssion 

•> 1 I 2rtr ltd a- 

j + -+- 

the required root*- t ~ 

2 3 

12 1 he given expression 

the required rool = T - 2- - 

r 

13 Ilie given expression 


_ f 
1 


the required rooi = r*+ 1 + *j 


f ’ 


14 Ihe given expression 

the required rool=T+ i +- 
l> a 
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KF\ TO ALGEBRA MADE EASA”, VOL I 


15 The given expression 


the required root='^ — ^+~ 

y ^ 


16 The gn en expression 

the required root=^ — i + ^ — 

^ a 3r 

17 1 he gli en expression 

= 2+(3)2=»^;r-»-£ -i-zy , 

the required root=j:— 2->-^ 

18 The gnen expression 


the required root=a'' ~~a 


-n^2 


19 The gnen expression 

=a--za{d—c-^(0+^''—2d{c~tf)-^c--^d^~2cd 
= <r — 2a[d—c-i-tf)-r6~—2blc—rf) + {c—d)^ 

= fl^ — 3fl{^ — (c— rf)}" 

=a-~ 2aid ~ c-r c-^d)-=^{a—(b — c-^djjr 

the required root=fl-^ ^ 



I'MltClSK (92) 
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20 The gi\cn L\prcs'!ion 

b^ya-h)-^ + + 2rt®/!»’ 

=|(„_/j)»-.(rt^+r)K+(a=- />*)“ 

=- (fl’ - 2rt/H- b-'- - rt’ - by + - by = (flS - ^2)3 + ( _ zobf 
*= < 1 ^ + — 2<f*/'*+ rt'* + + 2 <t”/; 3 = (rt^ + A')" I 

ihc rtquntd rooi-rt®+/'' 

21 '1 liL en <.\prcssinn 

— ,j* + /,« _ 2n-b^ +/■*■}- - 2fV- + 2/1 V- - 2 /jV' - 2^"(<® - //**) 

(/i* - by + (t^ - //-)* + - r^-) - 
„ (fl- _ *3)“ + (r3 - //")•• + -(.T- - //7r’ - fl'') - {(«= - n + Cf"' - d^)}' 

= (/*--//+f« -//=)’, 
the required root'-/*®— /5"+r"-//^ 

22 1 he jii'cn t-\prcssi()n 

= (<7") ‘ + 2(/»’;« 4 /I* - trt® + «) + ] 

•-(//® + /l)'* — 2(/7'' + /?) i +('i)® = (//* + rt — ’)" I 

the icquired rool«=rt®+/i-^ 

23 1 he unen expression 

■= 2{/r( ^ + e)- ^®(f + ttf + r'(fl + b)- + 2/tM« + ^ + c^} 

=■ 3{<j‘’W + c)* //"(Z'' + r- + 2^0 + 2/7(^V + c^b) 

+ 2(tbf{b+c) + 2b'’c’} 

*--i 2{»|3( b + c/’ + (t'\ ^ + o® + 2 nbc{ b + c)-\- 2 abc{ b+c)+ 2/^®^®} 
“ 4 + 0* + so/'rf ^ + f) + ^"f®} “ 4{^(Z/ +e)+ be}" , 

the. icquircd rool=>3/7(Z/+c) + 2^r 


Exercise (92) 

1 r®+27t®+243A + 729 / r + 9 

r® _J^ 

3Xf;r)^«=37® 2773+243^ + 729 
3.1 X 9 = 277 

(9)-=-8 i 27x^+243^+729 
3,r*+27i +81 

riuis the required root=»^ + 9 
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2 27 AS- 2 i 6 r 2 + 567 r-Si 2 / 3^-8 

\ 

( 3 ^)®= 27 r^ I - 2 i 6 A*+S 67 r- SI2 
3X3;t:x(-8)= -72r ' 

(- 8)^=64 ‘ 

I - 2 i&r» 4 -S 76 A-St 2 

Ihus the required root=3J:-8 

3 64^®- I44fl*d+ io8ai*-37i“ ( — 

64^’* \ 

3 X (4a)- = 480® - 1 44«^^ + 1 oSab- - 27 P 

3 X 4 «(- 3 *)=- 36 «i 
(- 36 )-= 9 ^ - 

48«®-36ai + 9^2 - i 44 fl ^3 + io 8 fl 3 -- 27 ^'» 

Thus the lequired root=4<i-3i 

4 A''-9t:® + 33jr<-63a3+66a2-36ir+8 

x*‘ 

3 ^('’’^)“ 3 '* - 9 f^+ 33 *:*- 63 ;r“+ 66 r*— 36r+8 

3XA*x(- 3 v)=- 9 i=* 

(- 3 ar)^i = 9 t» 

3r<-9i'’+9i^ -gx^ + 27 x*- 27 v^ 

Sr* — 36r® + 66x^ — 36* + 8 

3X(i*-3i)®=3r^- i 8 r'*+ 27 x® 

2'x{x^-3x)x2—(ix"- 18a. 

(2)^° 4 

3^.*- i8x® + 33 jr^— i8ar+4 6r*-36r^+ 66a:- — 363:4-8 

Thus the required root = r* — 33 -h2 

23 :® 4 - 3-3 

5 8»*>4-i2T®-30T‘-35r'*4-453:®4-373:— 27 

So:*’ 


3 


- 36V*- 36ir®4-45^®4- 273: - 27 

3 X (23® 4-3:)® = 1 2 3 * 4 - 1 23 ® 4 - 33:® 

3X(23:®4*r)x(-3)= -183:^-93 

(- 3 )^= 9 

123 :* 4 -l 23 ®-l 5 i:®- 934-9 -363* -363** 4 - 453:^ 4 - 273 -27 
Thus the required 1001 = 234-3—3 


3 X (23®)® = 123 * 1 23 ® - 303* - 353® 4 - 453® 4 - 273 - 27 

X 23 ®X 3 = 63 ® 

(3)®= 3 ® 

1 23 * -h 63® -h 3 ® I 23 ® 4 -^*-t-l® 



_ gr* + 33.1 ‘ - 63.1“ + 66 r® - 36^ " + 
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+ + 

-* >* 

^ kS 

V.) 

O' 

I I 


CO CO 
CO CO 


'i. v» 

CO CO 

O O 

( I 


4 * >C 

ei O 


« * 

^ o ** 

— V *'■ 

' 'S + 


1* *• 
-1 O' O' 

3 ' + 

II n n , 

CO 

X mSi 


ct ct j 

nTri^i 

CO X * 
1 5''^i 


- H 
II II II » 


W U 
*5 

vO Ca O 
MG' ^ 


v» 

CO co^^ 


32 
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1 

2 

3 

4 

5 

6 

7 

8 


11 


Exercise (93). 


We have 4 


5=32 

40 and 7 

8= 

03 

40 , 

7 

8 >4 5 




10=49 

70 and 1 1 

J 4=55 

70 , 

11 . 

14 > 7 10 




5=72 

40 and 13 

8= 

65 

40 , 

9 

5 >i 3 8 




27=110 135 and 32 

45 = 

=96 13? , 


22 27>32 4 S 

Weha\e28 39=140 195 , and 49 65 = 147 195 

49 65 >28 39 

The required ratio = 7 x - y a d 

b c d d 

The required ratio=^x-x^-=i= I 4 
S 9 28 4 

The required ratio^^x, -^ . x 

a~x {a + xf a*-x* 


(a - r)(a +x)[a- + v-) 
9 The required ratio=^x^ 5 yx^?^- 


5 4x4x4 2 S 


10 The required ratio=^x ^ (~)' 


= ^x|xAx£2=£!=2S 27 
18 7 27 25 27 

We hare 

3 ^-^ 5 r 10 


or, 


74r = 57' or, ^ = 5 , 


tor + 5q>' = 27jr + 45>' 
r j’=5 


x>=- 


7 


12 We hare 

y 4 

Hence, J£±£L«.S 2 :± 9 >'_iS± 36 ^_ 5 i 3 _, , 

i6r+ty» I2j'+!y' 4Xiy 4x17 4 
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13 Let X and ; be the required numbers 



» -*■ 7 
we get 

J 0 

(I) 


and A-t-_j=i33 

(2) 

From (i), 

r=l3 


From (a), 

0=135 or, VIj’=I35 ^ * 

7 ' =72 


Hence ^:=I35-J *=I 33 ~ 72==63 
Thus the numbers arc 72 and 63 


14 Let X and 3 be the required numbers of Vihich x is the 
greiter 


ue get -=3 (l) 

J 3 

and x-^=34 (2) 

From (I), x^ly 

From (2) ^•(®-l )‘=34 or, =7 = 34 . ^= 5 * 

Hence, from (2), jr=85 
Thus the numbers are 85 and 51 


15 Letrand_; be the required numbers, of which is the 
greater 


we get iss- 
y S 


(ij 


and 


r+7. 5 

j>'+7'^6 


( 2 ) 


From(i) wegetx— 

From (2) veget 6 xT 42 =S ;+35 or, =V+ 7 = 5 F 
or, 25 ;- 24 ;'= 35 . ;'**35 and / x=28 

1 hus the required numbers arc 28 and 33 


10 Let X and y be the required numbers, of which y is the 
greater 


• 

• • 

we gef^=? 

(I) 


y 9 

and 

X-\Q 8 

(2) 

From (i) ive get 9J:-7^=o 

( 3 ) 
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From (2) get iir— iio=8v-8o 

or, ii;r-8j-33=o (4) 

* From (3) and (4), \%e get by cross multiplication 
X _ 1 I 

210*270“' — 72 + 77 5 
x—it ‘1 andj'=54 

Thus the required numbers are 42 and 54 

17 We have — = 2 

i9+;r 

or, 23+J.=38+2r , j. = — 15 

18 Let X be the required number 

Then we have — | 

37 +^ 6 

or, 150+60: = 185 + 5jr , ^=35 

19 Let X be the required number 

Then we have 

38 +x 7 

or, 203+7r=i52+4r or, 3o = -5i , x==- 7 i 


20 Let r be the required quantity 

Then we have = % 
oArx a 

or, adArdx=bc-k-cx or, cx-dx—ad-bc, 
_ ad— be 
■* “ c-d 


21 


We have 


eP—x^ 

a-*+x“’ 


a—x 

aArx 


=(a-x'\ {a-x) 2 ax 

\ (rt'+A-Xa+x) J ta'+x®)[a+o:) 

Now {a—x) IS positive, a being greater than x , 

the difference of the ratios is positive and hence the 
former is greater than the latter 


22 We have 




aA~b 

a^A-b- 


a—b 




aArb ' ^ a-A-b a+i’ 

which is negative, a and b both being positive 
Hence a-+J 5 aA -0 < a — b 
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23 (= 26 )= (==s)-,(g)=.r.^._L]’..+i+«c 


= I + — (neglecting^ the other terms which are 

75 

\ erj’ small) 


75 

V3542/ \i 77 i/ 1771 

_ ((l772 + ,yi772-.))- ^ ( l l77=) : ^; _aZi (app„s,mately) 

25 The ratio of A’s expenditure to his mcome= — (i) 

^5 


-3 

The ratios are — , -di — and .~i . 

4x15 4x20 8x25 

Qt — j -^and I respectively 

12 lO O 

These ratios are again equivalent to 
% ||«"d||respect.vel> 

The second ratio being the least B is the most frugal 


Exercise (94) 

1 Let r be the required quantity 

We get 9 6=6 x or, 9r=6®=36 , ar=4 

Thus the required quantitj is 4 

2 Let X be the required quantity 

Then we have 8 12=12 x or, 8^=144, ar=i8 

Thus the required quantinj is 18 

3 Let X be the required quantity 
Then we have 6 15 =15 x 

or, fo:=(iS)®=225 , x= 37 l 

Thus the required quantity is 37? ^ . 

m- ^ *'1 
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4 Let X be the required quantity . j 

Then we have i6 24=24 x 

or, 1 6a: =(24)® =576 , -:r=36 

Thus 36 IS the required quantity 

5 Let X be the required quantity 

Then we have 6 8=15 x or, 6a:=i20, x=2o 

Thus 20 IS the required quantity 

6 Let X be required quantity 

Then we have 14 24=35 jr or, 14^ = 24x35 , :i:=6o 

Thus 60 IS the required quantity 

7 Let X be the required quantity 
Then we have 0014 i 4= 02 x 

or, 0014^:=! 4x02 or, I4J:=I4X20 , :r=20 

Thus 20 IS the required quantity 

8 Let x be the required quantity 

Then we have 4 x~x 9 or, :t:®=36 , 3*=6 

Thus 6 IS the required quantity 

9 Let X be the required number 

Then we have 7 X'=x 28 or, ;i:®=7X28 ,% ;r=l4 
Thus 14 IS the required numbei 
10 Let X be the required number 

Then we have 6 ar=r 54 or, a:*=6x54, a:=i8 

Thus 18 is the required number 

Exercise (95) 

r 

1 From (i), by componendo and dividendo, 

we get or. (3) 

From (2), we get 4;r=36 ■*’=9, 

from (3) 3;*= 18 y=6 

Thus ;i:=9 and y—b 

2 From (i), by Componendo and dividendo, 

wehave^~^=^ or, • (3) I 

36i:-ioqy=o, 
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and from (2) sfir - Sy'= 17 1 


Hence, 

-I 9 J = -I 7 >. 


Hence, from (3), r^as 


Thus 

r=25 and j'=9 

3 

From (1) 

b> componendo and di\ idendo, 


we haNe 

= or, 152=28^' (3) 

- 7 y -6 -3 



ijr— 2Sj'=o 


and from 

(2), i5r-2y=9o 



-3y=-9o. ^’=30 



. from (3), 151=28x30 , ar=56 


Thus 

1 = 56 and j = 30 

4 


\a+ry rt— r 


or. 

\a+xj 


or, 

(“z'Y.-L-fiY 


or, 

, or, 2rt-2r=n-^:i 

2 


or, 

a 

, i = - 

■5 


2 r-»-V 4 r*-i 

2^-N'4r^-i 


B> componendo ind dnidendo, 
2r 5 




or. 


we get 

ax ' _ 25 
+r*-i 9 


6 


7 


or, 36r-=ioar®— 25 , or, 64r-=25 

or, Sr =5 j ^~b 

r 4 

Bj componendo and dnidendo —==•—= —2 

— v' I ~x - 

or, i=2,.M-r or, J=4(i-x) or, +r=3 

^“5 

By componendo and dmdendo, 

v'36r o , 4 
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Hence, squaring both sides, 


or, 

oi, 9 36r=i6, 


36a: + x _25 
36r l6 
16361 + 16=25 36t: 
__ 16 


8 By componendo and dtvidendo, .li£-=IHS — £_ 

X I 25 r-i 

or, I2ST+ i2SrS- I— jirS=i25t -4:^ 

or, I 2 Sj: 3 - 1=0 , or, ( 5 ^)® = i , oi, 3^ = 1, x 


9 By componendo and dividendo, — = - 3 

5 —X 4 2 

Hence, squaring both sides, 

, or, 20=45 -9^ , or, 9 x=‘ 2 S , 
r=V‘=2‘ 

10 By componendo and dividendo, 

Hence, squaring both sides, 

(rt+r)* (d+A)2 

a^-x"^ {^-t)3 

or, a + r (^+a)2 

a-;r {S-xY 

Again, by componendo and dividendo 
a {h+xY+id-xY m+x^ 

X {b+xY-{b~xY~ 2bx 
or, 2ab=b'^-irx^ , or, rS=2a^-^s 
x= ^‘lab — b^ 

11 By componendo and dividendo, 

a , r 

a- b -\- 1 ' 

~{a—(a*—ax)~}- 

Hence, squaring both sides, 

a (^+i)2 

a-(fl2-<Mr)- 

or, a(^- i)3=a{i+ 1 ) 8 - (^+ i)\a^-axi- 
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or. 

a((A+i)’-(A-i)V 

or, 

{//+i)’(a*-«r)- = 

or, 

(i + i)*(a2-at 


t 6 ab- 

or. 

" (6 + 1)^ 


i 6 ab- 


ib+i)* 


Jr ^ 63 * 1 


12 Wc ha^ c 


fl+ 2 S‘^ 2 c + 6 ef ff — 
fl+3(4-2c— 6rf'*a~3i+2c— 6rf 
Hcncc, bj componcndo -ind di\idendo, 
a+3d ^ a~3fi 
2 c+ 6 (f 2 C- 6 d 
a-f 3^ 2 c-\‘6t/_ c+2d 
a-~^b 2 c- 6 d c—3d 
Again, by componcndo and duidcndo, 
n _ e a_c 

Zb~ 3 d' 


or, 


(bj altcmendo) 


or, a 


13 


Wc ha^ e 


2g-(-^+4C+3<f 2a—d+^c—2d 
2a+^-4f-2</''2a-^-4C+2rf 
By componcndo and dividendo, 

2 a4-^ 2a — b 
4<r+2a'*“4f— 2ff 
2a +i 4C+2rf 2c4-rf 

or^ - — — jBs 

2 a— b d,c— 2 d 2 C—d 
Again, by componcndo and di\idendo. 


(alternendo) 


2a_2C 
b~ d 


or, a b 


c d 


14 Wc have 

^_ \^ 2 a+ 3 ^~ \^2a — 3 b 
’J2a+3b— •/ 2a— 3b 
By componcndo and dividendo, 

ar+T _ \/2B+3g {x+iy^ 2a+3b 

'J 2 a- 3 b ’ (^-0® 2a-36 
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Agi’n, O" raniponenao sna c. -Genco. 

far— l/— Cr-iy 2^r 
Cr-*-i>*-Cr-i)^ 35 

x^—i la 


or. 


*»T 2 2ff 

2r 


or 3''a: — 3'?=2^rar - 
15 We fia^ e jr=- 


* 3^ 

3^jr*— 2<zr— 3^=0 
—V 3"^ ^ 


.. 


•k ^ •>. - N. ^ 

Kence. bj- coapoaendo and d •acendo 

— ~ 3x 3~ V ~ 

* ~ N S >. 5“ N. - 


-N - ^ a 


^SZiZ2 


-_2s^2-k 12 
/- 

^ - N a 


12 


s - % j 


Kence. fa. coaponsudo anc c \>Gendo ~ — ^ ; 

. ‘2 s, 2— ^, j 


tee g:*-ea esp-esron 
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EXERCISE (97) 


Sb7 


5 We have 

the given expression =(t®)-=»;r= each of the given ratios 

6 We have 2//®+3/®), 

the given expression *={ir®)^=A=each of the given ratios 

7 We have 

the given expression =r=each of the given expressions 

In each of the following 3 examples, let 5=1=C=1‘» 

0 a j h 

a= 6 l, c—dl, -e^Jk andj?'=M 

8 We have 

the given expression =(i6"’)"^=yl= each of the given latios 

9 We have a'‘-2c^+3«* — 4/1*), 

the given expression = ^k — each of the given ratios 

10 We have 3a"®— 7c.",®— 8c'®+ 15^'® 

=>C-S(3^-2_7fl-?-S/-2+is/r*) 
the given expression = 

-each of the given ratios 


<* I 

Exercise (97) 

1 We have %.= -■, ^ (0 

a a 

^ J j[2) (by alternendo) 

Both ^and-are latios of gt eater inequality for « is greater 
0 c 

than both b and c Hence ^ and ^ also are ratios of greater in- 
equality , b and c are each > d 

2 Because % 
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or, 


te. 


or, 


or, 


or. 


or. 


le. 


■8 


9 


a+c _ 

d b 

a b=a-\-c b\d 

a_c 

b~d 

a_b 

c~d 

rt2 + t2 ^2+^ 

d* 

a^ + C^_ £2_fl2 

+ (r~b” 

b^+tP 

j=l=il (suppose) , 
o a 

a=bi and c=di , 
b-k'^-k-iPk^ tfi. 

(suppose), 


10 


fl — iy& and c=dk, 

(fl-c)* [bk-dkf jo_(aY a’ 

(<>-rf)= (^-rf)® U/ “<5® 

|=^=A (suppose), 
a=W and 

(fl+/:)3=>fe®{^+rf)s 

(a + c)^ _^3 . , 

ib+.df~ ^ ^ 

^Iso, we have a(a-c)^‘-bk(J>k-dk'^ = /P{b{b-df\ 

U(g — ^® _ .3 y V 

b[b-^-'' ' 

Hence, from (i) and (2), 

(a+r)® (^+dri»=a(fl-f)® 
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11 (suptJos'eJ, ' 

u a 

a^bk and c=^dk, 
a^+b^ b^‘L^+b^ 
a^-b”- b^k^-b^ k^-\ 

Also, we have 

ac-{- bd b?bd+ bd k^+i 
ac~bd k'bd-bd i 
Hence, from (i) and ( 2 ), 

a^~b^=ac-{-bd ac-bd 

12 I == L (suppose), 

a—bk and c~dk, 
a{a-\rc)_bk{bk-)rdk) b[b-\-d) 
d^k^ W'' 

13 ? =^=X (suppose), 

a==bk and c=-dk, 
c dk , 

~€ j 7 

Also, we have 

Hence, from (r) and ( 2 ), 

c rf== Va 2 +c 2 JW+d^ 

(suppose), 

a>=b& and c^dk, 
a+b b(ii+i) b 
e:+rf~rf(/fe + i)~rf 

Also J^+b ^ ‘ JbHki+ 0 /p h 

>JP+di~ V‘ 

Hence, from (i) and ( 2 ), 
a+i ^+</= 


(0 

( 2 ) 


(I> 

(2) 


( 1 > 

( 2 ) 
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5JI 

15 

(suppose), 



a—bk and c^db, 
a+b bl+b b 

(0 


c^d~dl->~d~d 


^/3C--^-5d’ sjld'-l'^ltT- d^zk^^i ^ 

( 2 ) 


Hence, from (i ) and ( 2 ), 



a+b . ^+//= ^'3a*-*-5i* s'3^*“'5rf* 


16 

(suppose). 



a=b/ ^nd c=dl. 



a^-rab-^lfi b'-r- + f-b‘^-i-b'‘ tT’ + k+i 

(C--ab^b'~ b‘k-~lb-->rb-~ r—k-^\ 

(I) 


C'-i-cd-^eP d'-k'-^ktr-^d'- k^+k-^i 
’ d-cd-^tP iPr--ktr-^(r- k^-k-^-i 

( 2 ) 


Hence, from (i) and ( 2 ), 



a'-i-ab+P d--ab+b-^d+cd-k(P d—cd-^iP 


17 

Tsuppose), 

b d 



a—bk and c^dk. 



a”~+ac+d dk^+bdk^+tPk'i d-^bd-^-tP 
d’—acJ-d b'-k'--bdk^+(Pk- b'^-bd+d 


18 

|=£=/- (suppose). 



a=bk and c=dk. 



7na + nb _mkb + }ib b{vjk-^n) b 
me •¥nd~ tiikd+nd~~ d\,mk-^n) d 

(I) 


„ dc b-dk b 

Also, 

d?a (Pbk d 

( 2 ) 


Hence, from (i) and ( 2 J, 



t»a+Tib 7nc+77d<r‘b-c (Pa 


19 

^■=Ji=t=ki a—bk, c==dl and e=fk, 

b d j . 



ac bdk? ts 
bd~ 

(0 



12 


KE\ TO A.LGEERA M-iDE E^SY, ^OL I 


26*-3rf'-+3^=“ :ti-~3d'—5r- 

Hence. from (i) and ^, 2 ) 
ac Da=ia—^3C — ;e- 2P— 30=— 2/- 

20 (suppose). 

0 a j 

a=ffk c=dk e=jr. 

Hence, from (i) and ( 2 ), 

D'-^cr—p=ce ; <// 

21 I “ (suppose) 

a=-b}-^ c—aK and t=y?; 
^ a—gc-^re . ^ib-^ckd—rkf ^ 
pb-^gd-^rf po-qd-^-t^ ~ 

Xface _ X'i^odf ^ 

X^/ X ^ 

Hence, from ( 1 ) and ( 2 % 

pa-^qc—re pD-^qd—rf='i^a^ VNf 


Also, 


22 


^=^=£=/- (suppose), 


23 


a ^bk, c=dk and e=jk 
a- crd^ jj, 

•\l=o ., 

~ bd-df-^of bd-cj-bf ~ 

Hence, from (i) ana { 2 X 

a- 2 ^—ac-rCb—az ba-\-df-^bf 

1=^=^=/- (suppose^ 
a-=bi, c=-dk and e^fk. 


( 2 ) 


(I) 


.. ( 2 ) 


. (0 
.. ( 2 ) 


(1) 

( 2 ) 


(0 
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5*3 


Mso, 

bdf bdj 

Hence, from (i) ind (2), 

+ IT Ac- d'-^rj” =^au 


(2) 


bdJ 


24 


a c 


.^=/ (suppose) , 


h d / 
a^hly C‘=dJ ind t,’=fk , 

v'rtV+t\MT/’ >(V'+/(~V» >(y» 


s /^V»^ d^J'+b'J' 

= jr^A- 


^ ^%r+//y'+A®/® 


M _ Off Ibldkf 

M?" -ar '■ 

Hence, from (ij ^n^^ (2), 

^ /I VN r c'^ 7 ^ ^ ^//“+ d »/*'+ ^y* “ acc bdf 


(J) 

(2) 


25 


26 


abed 
b ' e^d”e 


•sk (suppose) , 


t b t d e 


Also, 


rt' 

Id 


./« 


(1) 

(2) 


Hence from (1) md (2) 


Id 


_ y 


• ({ ( suppose ) , 


hdrC—a t ^rti — b a-^b — c 
r"a/(^+r- rt),_j'=/(c+rt— /') md r=/(«+^— tf) , 
r{A-r)+_j(t-rt) + r(fl — i) 

■=(((A-fy^+f-«)+/(f-«X< + fl-^) + ^'(n-^)(«+^-f) 
r=k'Jfl-c'^-a[f>-c'^-\-c^-a^^bU-a)-¥a”-lfi-c{ya-b)} 
« -/{o(^-C) + ^(c- «) + £(«- ^)} 

=0 


27 


b^d' 


■ k (suppose) 


a‘^bk and c^dk , 




:/l® 


(I) 


33 
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Also, = /t8 

Hence, fiom ( i ) and {2), ' 

i2 + rf*=N/;?+? 


28 - =~=t=k ( suppose ) , a=bl, t=dK and e=fk , 

b d f 

T)i,a^b ,{.c->rd){e^f^ 

= 27 (^>1 + ^ + «)(// + X ) = 27/5/^/" f / + I )® 

A1 ,c->rd 

Also. W/(^_ Ar-^-r-^) 

C+‘+^+ »+}+*) 

= W/ (3/^ + 3r=27i/^(>l + i)® 

Hence, from (i) and (2), 

r}{a\btc^ die +/)=^bdf 


!L^iy=k ( 'suppose ) , a^bk and c=dk , 
0 a 


od+bc ibd+kbd 

(0 

2^rf 2 ^// 

fl’ + fS /SA’+zs^s , 

ab + cd'" kb^-^k(r- 

12} 


Hence, from (1) and (2), 

adArbc 2 bd=‘a-+c- ao-\-cd 


b'^d^^ ( suppose ) , a^bk and c=dk , 

) + _ b^ik^ + I ) 

ab+ad-bc~' / b’ + J bd—kbd'' b^ k ~ 

iS-s+i 

=— (I) 

Also. _ rf"(^i»+r ) /=i+i 

cd-ad->fbc kd--lbd-^hbd a-.k k 
Hence, from (i) and (2), * 

a 5 +tfrf-^f=c 2 +^ cd-ad+bc 
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31 \zJlc-zk (biipposc; a~bl and b = kc^ a=cl~ 

b I 

a' ^ ,th + /.« / V* + / V + / V ^ « +_^'' X ' ^ X‘’(r+/ 4 -i ) 

+ ”'V»t- + y'<’+£- *" /* + / + r“ + 

^k^ (I) 

Mso, ‘\jl:„k'^ ( 2 ) 

r c 

Hcmc, from fi) md ( 2 ), <i*+o/'+A A"+^f+t" = rt c 


32 


I , 

-IT - / ( stippos< ) 

b r 


a ~bl ind ti’=K-c 


\!«i 

Hlik I 


;/» ^r-'/V- 2 f / 4 . =f(/?*- 2 / + /)-=^(/ - 0 = 
(rt - br in - c! r if V(/ - I w „ 

— j — — 

rt / < if'f 

(b-iT C-//- 0 * 

c r c 

fioni (i\ f 2 ), md ( 3 ) 

O - 2 /< 4 f =» tr- 

ft C 


(I) 

(=> 

f 3 ) 


33 


It 
« ■ 


■ / (iuppoxt; 


afffbk Tiul v^ck 


I I \ b\' n’c2,tH 

il-b e I + + )_ 4--;r-+ — 

\<f A’ £-/ a b c 

/V.if'r* 


/ V^ /£ ■’ 


rtVi* 
r 

= £*'4 /'r4-Z"f'' 


£’4-{/£r4-(Z Vr == «* 4- If' 4- £' 


34 / {support,; , ««=Z»X, and £=//X 

If c a 

rtts/3^wXVand b=k-d 

(i4 + c//, + rf)=.(;{V4 /^f) /V4 rZ; 

= //r(Z4-iy/’4-l) , (I) 

Also, (i ■^a)‘c+d)={d/ + nf^ti/ ■{■ tl) 

f=‘ktr{k^-k-\){L->r\) ( 2 ) 

Ht-ucc, from (i) and ( 2 ), (^4-£/^ 4-/0 = (£4'/jX<‘4-<Z; 
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35 ?=-=^=^{si.ppo5e) 

0 c a 

a=lR b=ck7ji&c=dh 
a = }-~c=^r~ a acd b—k-d, 
\a-^d)^b—c)—{ft—ctb~a) 

=(c-V- dir-d~ kd' - (rVJ- rd'fb-d- d) 

=-frf:(^s+ i),h - 1 if 

=kdKk—t?~k-~i-r^-2.k’~ i) 

=tr-d‘-[y'—:ir^x) 

36 As in ihe last sum c=rd f>=rd ana - 

{a—h a — df (a — t d~c^- 

- I— ; 

i R^c-i-’-d R‘a-rd si c-kj 'f 

V ^d R*d J ^ kr r-a J 
f bP-f^~R=-i Y i-r Y 

J \ ) 

All, 

-‘“’'"'-■Ks-'p)*?-''"- tjs-i) 

Hence, from (i) and '‘ 2 /. rte exp’ess^ons are equaL 

37. V*'e ha^e as in the last sum a=^R^r b=r-d anc c=rd 
a i^d , . 

b~f^a~ " 


£-d rd d 




^ -i 

y^d kr A-= r ' 

Hence, from (i}and (2^ the expressions are equal 
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38 Wc lii\c b^k'd ind c^kd 

■ i-' 

_i>» rd'-rf'd^^J^dr. m'®+i=+i)_« 

Hence, from (i) •rnd (2; the t.\pressions are equal 

39 (suppose) , «=W and c=rfZ 

b r 

a^+ab b'k--i-b'>i y{r+k) ,,, 

e*-^cd'"d'-r + d'-i’"d‘in+l)'"d' 

b'-2nb b^-zb'l b'-xi-2l) ;>* 

' d'—2cd’"{P-2(Pl°’tfl{i-2/)~d* ' ' 

Hence from (i) and {2\ a’+o^ t.--*-frf=i*-2fli d^— 2 cd 

40 ‘*wTi£r=* t=^ (suppose) a=bl, c=dk and e—Jk , 

o a j 

. {d‘-^b*)'ce-^df)’^MbV-+b-^Yd/ir--^-dfy 

= / * + 1 j (/2 -t- 1 ,* 1 r (1) 

(£«+<r-/M+7/)’=(rf3;i+rfi/^/!+^/)»=iy*rf!{/t!+ o* (2) 
md (r=+/5/rtf+*/0’=/y* VW>^*+^rfr=3yW*+i)= (3) 

Hence, from Ci), (2) and (3), the expressions are equal 


Exercise (98) 


1 


2 


From the ist equation we ha\c 
and from the second equation, c-x^=d* , 
a b' 
c’°d* 

Thus ndr^^b'e- is the required Eliminant 
From the rst equation \ c hate 

ax'^b or, :r*=-, or, t®=^ , 
a fl® 


and from the and equation, 

cx~‘=d, or, x^=*~, 
c 

h'- rfs 


or, 



a' C 

Thus b'e-^t^d* IS the required Ehniinant 
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3 Fiom the ist equation, we have 


inx^=ti 


or. 


;is=— 

m 


ti 


or. 




nr 


and from the 2nd equation. 


px*=q or, 


P 


or. 


P^ ’ 


Thus = 15 the required Elimimnt 

4 We have by cioss multiplication, 

X i r® r* 


6ti-c -ad a' a(M-c) a'd^ ’ 

Thus a/P-dd+c=o is the required Eliminant 

By cross multiplication, we have 


X- 


ni* p"* 


bd-C—adr 




mb— an —lb al aKmb — ari) l-b- 

a{mb — an) = Ib^ 

Thus lb^ — ainb^(fn=o is the requiied Eliminant 
6 By cross multiplication, we h ive 

x^ _ X I 

bn — cm ~ cl -an am — bl 


(pn — Cm \ani -bH (cl— an)’ 

{bn — cm){am — bl)=icl—an)^ is the reqd Elimimnt 

7 By adding the two equations, we have 

2 I 

2x = 2a or, a =<7 and bv subtract' ng - = 2^ or, - = b 

X X 

x~ = ah 
X 

Thus ab = \ is the required Eliminant 

8 By addition and subtiaction of the two equations, we have 
respectively 

4x=iop or, x=^ , and ^=140 or, 1 = Z£ 

2 X X 3 

jrL-35^ 

X 6 

Thus 35pq^6 is the required Eliminant. 



IMRCISI- (98) 


5»9 


9 Bv cross tnultiplic ilion, uc hive 

I** 1 » 

(— '-i:. V ' v,( f — y 

Xc^^rtn — aiC^/ 

Ihiis’ (6 c.-Cifi_)‘ai6_-fii,i.y‘=(Ciii,-a,£_y is the reqd 
Ehminint 

10 B} cross multiplication wchaic 

1- ^ I 

fi^Ci - />.o ” f jrtj - rtjri a 163 - />^a_ 

( x ' ' y/ ' I \ ^ / __ii__y 

\^jf_ - 6_Ci/ \(r,d, — 6ia„} \ - a^c_ ) 

Thus (AjC_ — = — rtiC.)' IS the reqd 

Hhminint 

11 B\ cross nmltiplitation, we haie 


/'if -fiA Ci<i -a^c a^h 

( lY '' \-( '' Y 

\^iCo-Cjij/ \rjrtj-nif, / 

riiiis (.liiC3 — Cib,?{aJ!>,-h\a_)={c^az-a\Cj* is the reqd 
IZIiminint 

12 Multipljinp (2) by m, we h i\e ffr" + n///T®+n«i =0 (3) 

From (1) and (3) by subtriction, we get 

<tmr^ + (/!// — bix — f = o (4) 

From ( 2 ) and ( 4 ) b\ cross miiUipbcition, we have 


■wic-rt//- + «6 am>i + c ait — b— 


aii“ + inc~tt6 rtf/t' — an + b /«;«« + fj® 

Thus {a>i'+7i:c—tib){<im’—a/> + b)={aw»+c)- is the reqd 
Eliminint 

13 Multipiving the isi cq union by a, we hive 

nt’*+iii®+ft -o and the 2 nd equation by a, 
rtf® t 2rtr® + 3rt«=o 

by subtraction, we hive x^2a — b) — ce + ia=ci 


( 3 ) 
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From (i) and (3), by cross multiplication, we have 

^ X I 

3ff^ + c® i(2« — ^) — 3rt® —ac—b ia~b)' 

t 

3ai+c® {b^-iab-ac) 

Thus (‘^abArC-')[b^ — 7 .ab- ac)={'^a-—‘iaC'\-bc'^ is the reqd. 
Ehminant 


14 


From (i), we get axJrby—m=o 
From (2J, we get bx-ay—»=o 

by cross multiplication, — 1 ^ 

— bn — am — mb + a/i 

b» + am , bm—an 


_ I 

■"zr^sTT* 


from (3), tt e have 


bn-^ant^ , [ bm — an\^ _ ^ 

J V + “ 


01 , (b>t + flw)® + (bm - anf = (n* + b^f 

or, b'‘n^+a'in^+ 2 abmft+b^m- + a^/i^- 2 abmn'^(a'^+b*)* 

or, a’(///S + + #’’(7//» + n-) = {n- + b-)'^ 

or, (,a^+b’){m^+7t^)~{a-+b-)- 

Thus rt- + i-“77;* + / ^ is the reqd Ehminant 


15 


From (i), we get ajr— cy+^=o 
From (2), we get c,x—aiy—bi=o 


by cross multiplication, — — = — i 

rbi + btti bci+abi —aai+c 

and . 

— aa-i+cci — anj+ccj 


from (3), we have 


( ]‘y ( 6ci+ab^ Y 

K—aa^+rc,^/ V-aaj + rri/ 






(cbi+bai]- + {bCi+abi)- = (cC'i -aai)" is the reqd 
Ehminant 


16 Multiplying (i) by i, we have av^ + bvy=/> 

and /x^+//ivy-¥ny~=0 (2) 

3 2 

by cross multiplication,^- =-1^1=. ^ , 

^ 'bn -an am-bl 



tXl-RCISB. (98) 


— — ~ , abmtt — bHn^a^tfl 

btt\am-bl) a/t^ 

Thus n~ii-^bV'=abm is the rcqd Ehminant 

17 From ( I) ue get + or,:r — rtj'— ftr=o 
From (2) we get j'=/<r + ir or, Ar-;'+^r=o 
from (4) and (5), we get 

= — i — — 5=/ ( suppose ) , 

-'Ob-a -ab-b -i+ab ^ 

%<= (ab + a),j = -I (ab+b) and r*-/ (ab- i) , 

from (3), we gel — v ■ ■ / ~ 77-r 

’ ** -l(nb+a)-ilab+b) ’ 

or, - or, ab- \ = —2abc—ac— be 

— 2tw — a — b 

Thus ab-\bc-\-ca-\-2abC‘‘ \ is the rcqd Ehminant 


18 From (1), 

— z <?— I 

From (2), 

From (3), 

Multiplying (4)and <5), we ha\ 

Also from (3)^=^^, 

(«+ r) (b-\- 1) _ t Q^ ab-^a+b+ i _ t -f 
i + c ’ ab-a — b+i i+c 

°*’i '*' *.. •««- ( by componendo and dividcndo ) 

— (rt + ff) c 

or, (tbc+c^ — a—b 

Thus « + 3 h c+rt^£—o IS the rcqd Ehminant 
19 \Vc have, from the given equations, 
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(from E\ 6 Page 184,) 

or, 4 + a^^=rt'+^^+f* 

Thus rt24.iS4,^s_a3f__j ,s the reqd Eliminant 


20 By adding the first three equations. 

We have xHy--z)-\-y^{z—x)+z-{x—y)—a-\‘b-\-c 
or, _(;i _j.)(j»-c)(r_r) = fl + i + c 

- x~y- 2 '‘{x —y$y~::){s-x)^ x^s^a + d+c) 
or, -a6c=tP!a + d + c) 

Thus rf®(rt + i+r)+ait=o IS the reqd Ehminant 

21 From (i), we have a~ds~cy—o 
From (2), we ha\e as-~b + cx = o 
bv cross multiplication, 

~l{xz+y), b=r — l(ys‘^x)y and c=^(£S- i) 
from (3), we have -b}'(rz+y)-U(y''+x)=l(z^- 
or, _rj-r-j-!-r)'r-;i==r2-i 
Thus x-+y-+s^+ 2 xyt=-i is the reqd Ehminant 


Miscellaneous Exercises ( 4 ) 
I 

1 The given evpression 

= ^ '0 - 27 + I) C- 3)- V(~I]p 2y)(i) 

\'(--25X- IJ— i/27 

= \ 25- ”1/27 = 5-3=11 

2 The given expression 

= Sa~2b + 2c-2ia~d) + 3{c+a)-gc+^(c-a) 
-3«~2b+2c-2a + 2d + 2c+3a-gc+4c-4a 



MISCELLANEOUS LXERCiShS ( 4 ) 
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\ 


3 3(a+b)--2{i^-h’)-ald+i) 

’=‘{a+by^5{a+i)-2{/i~ b)-a} 

=(/z+^)(3«+3#-2a+2^— 

4 Quoiient = 2jr®-4.rj'+5^- 

x-~3.rj’+4}’- \ 2.r*-ioi>+2ti'j''-3>-»'^®+2oy 

) 2 .t^- 6 i V + StV 

^''+20;-^ 

+ I2r )’*- 

ISO”" + 20;'* 

5.1 y- 151)^ + 20;’* 

5 The gi\en e\press>on 



a db _ 

^ f(/i+b)^- 

ala+b)-ab\ 

a+^ i 

(/i + A) + 1 

a+bi la+b)^ 

J 

d fa 

r mb -k- h- — n- — nb — 

ttb\ _ b 

b’i 


a + 6 1 

(a+^)* 

1 a+b (rt 

.^bf 

{a-^-bf 


x+a x-b 

2(n-¥b) 




i -a~ 1 -t-b 

V 



or 

,+ 2 a 2b 

•»(a + ^) 



or, 

x-a xJfb 

X 



or 

" X ^ 

tr + b 



Ul, 

r~a x-¥b 

" X 



or, 

'a - a r/ 




or 

» — o/J 




Or 

a- 

^ 



or, 

x-a 

~ r-\rb 



or, 

tCx-^-crb 

^ b-x — ab~ 



or, 


=a — ab{a+b) , 

1 

x= 

ab 
b — a 






-=(v'3?-3^'3 

= 3^/3-3^/3= 

=0 



7 
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3 ZJZ-2J2 J-i) 

3-2 

=9-2^/6+3»,/6-4 = S+ s'6 


II. 

1 The given expression 

= (2 + 2)(1-2) + (4-3)(2 + 3) + (-6+I)(-3- i) 

= 4 (-i)+(iXs)+(-SX- 4 ) 

= -4+5 + 20=25-4=21 


2 


2;i:®+3:r-i \ Sr*- 24 j.® + 3j:+ i / 4 ;i:® — 6 r— 1 
) 8x*+i2x^ 4x^ \ 

- 1 2A® — 2or® + 3 a. + I 

- 12A^— i&r ^ + 6;r 

-2i®-3:r+i 
— 2;r^ - 33: + r 


3 r+4 \ r^+Tr+f / ;r + 3 

V 

3 ^+f 
3J-+ 12 
c—12 

But in order that T®+7.;c + r may be exactly divisible by .r+4 
there should be no remainder, that is, c~ 12 must be equal to o , 

ff=I2 

4 I t - '2^'7 + 3J2-2^7 + 3j2 

2 n/ 7 - 3 s /2 2*/7 + 3 v '2 ( 2 ^/ 7 ;*-( 3 ^/^)* 

6J2 _6^^_3v^ 

28-i8~ 10 " 5 

5 r®- 7 r +6 \ ;c*-3;r*-2;r®+i2r-8 / ;i:-3 

J X* - 7 ;i:^+ 6 r 

“3^® + S'*^+6r-8 
-33:^+ +2i.y-i8 

5 [ isr+ 10 
r*-3;i:+2 

j:®- jr + 2 \ Jtrs -jx + 6 f x + 3 

} X^—3V^ + 2X \ 

3x^-gx+6 

3x^-gx+6 

Thus the reqd H C F isi:*-3a + 2 
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6 


V, 


The given expression 
^\s t-7 A-3A5 a: + 7 :«: + 3/ 

_ ^ I x-- ior + ai + 35jc-io5-i5a + io5 ^ 
5l^-7)(r-3) i 

/ r^+ loi +21 — 35 t — io 5 + i5r4-ios \ 

^ S(t+7X'c+3) } 

_ f ■r-+ior + 2 i I f JT^— 10 A + 21 \ 1 

lof + 21)/ l5(r*+iQr + 2i)/“5 


.y + i yi-i 5X-7 . 7y-5 

6 8 12 ~ 24 

or, 4^ + 4+9A-3-iaf+i4 + 24=7-t-S 
or, - 4 ^= - 44 , t = ii 




III 

1 The gu en expression 

9(- 8 -64 ) +4(64- 27)+ 16(27 + 8) 

' -8 + 12-6 

9(- 72) +4(37) +16(35) -648 + 1 48 + 5 60 60 

-2 -2 -2 

■2 1 +A » - y > t ~-y~ 

l-;r'*’l + i i-t® 1 +A* 

_ (i+.y)^+(i -t)*-(i +.r^; _ 1 
” l-A* i+a:* 

2 (t + j:-)- ( 1 +r^) i-r- i+r^ 1 - x* 

~ 1 I +jr*'” I — t® 1 +jr* 

_ ( 1 +x-)’^ - ( 1 - 
"" I - T* ~ 1 — 

3 — ^ * + 65 c — 9c® = <1® — — 6ic + 9c®) = « — (5 — 3c)* 
= {a + (5 - 3c)}{rt - (5 - 3C)}=<« + ^ - 3 pX« - ^ + 3^) 

4 jr** + 501 ® - 5a®A: - «*= (^r’ - a®) + ( SaA® - 5a®;i:) 

= (r - «)(^® + ajr + a® + 5 ax ) =(jtr — a)(x^ + 6tix + 0 *) 
and 52 :® — Saar® - 5 a*A + 3 a® 

=xf(5x - 3 a) - a®( 52 . - 3«)=(^+ «X.r- aXS^ - 3 a) , 
the reqd H C F = (a: - a) 
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5 x^- Sx+6={v- 3,){x — 2) 

, i^- 4 A+ 3 =(i^- 3 ;(^- 0 

r--3x+2 = (\ i) 

thereqd L C M =(r- iX-^~2)(r — 3) 

6 The numerator 

=xHx^ + 5:jr® + 8i + 4) = x\x^ +x^ + 4x^ + 4J. + 4;r + 4) 

= r®{t:®(v + i) + 4;i(r+ i) + 4tr+ I)} 

=x^U 4 - 1 )(jr® + 4 r + 4) = r‘’(i + I )(:» + 2)", 
and the denomtnatoi 
=J:(r^+J:® + 8r^-8)=A{^''(^ + i) + 8(t + I ) 

iXi® + 8) = i(r+ i)(r + 2X1^- zr + 4), 
thereqd iesult= 

r'*-2;t+4 

7 — or, ' 1 ! L. 

x + 3 r-2 x -7 rJ-3 x-/ x-7 x-2 

or ^- 7 -t -3 .. v-2-t + 7 

’ (^ + 3 X^- 7 ) (^-7)(ar-2) 

— 10 C _2 I 

or, , — ; =, — ^ or, — =— — 

{X + 3AX-7) (i- 7 /(t- 2 ) A+3 x-2 

or, -2ar + 4=x + 3 or, -3z = -i , X’=\ 

8 (suppose) , a = W and r =y/^ 

by ' 

€tb 1 

also 

’ v^+y J-* 

Hence, xy + ^-+^® 

IV 

1 The given e\piession 

_ x-\- ^ r ~ ^/x^-y^ _ ^yi 

j' ,j (A®+_y®)— y® t- 

2 The reqd expression 

_ x^+xY +i'^ ^ (x*-xY- + t'*)h^+rv + y^)lx^-xy+y^) 

,¥■* - ry + J.3 

= {x*~xY+J’^) (J •+xy+y^)=x'‘+x^y-xy^+xj>^+y^ 



Miscni ANFOUS IxruCISFS ( 4 ) 
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3 U) A^+i^-r-i «r*(r+i)-{t + i) 

«= (i + 0 =*^^ + O'f + 0 “('*' + “ 0 

( 11 ) 4 I 

= iX/'’- !)'=(/»+ l){/J- !)(/»+ itb-^) 

4 fn» +^j)''+(^i -rtj')* 

-=< <7*t - + ® + zabxy+Px^+a-) ® — iabxy 

5 SiS + 27 *=f 2 r)‘'+( 3 )‘'=( 3 i + 3 X 4 ^®- 6 t + 9 ) 

i 6 t^ + 36 r- + 8 i gj®- 36 A*=( 4 i- + 9 + 6 t X 4 ^® + 9 - 6 r) 

mtl 6i-- 5 » — 6 = 6r’-gr4 4 ;i — 6 

= 3tf2i -3)4-2(21 -3)=(2J - 3)(3.i 4-2) 
the leqd I C M 

4 - 3 )( 4 i®- 6 i 4 - 9 )( 4 t* + 6 ^ + 9 )C 2 ^ - 3 )( 3 » + 2 ^ 
--( 4 i®- 9 )(i 6 t< 4 - 361 *^- 81/31 4 - 2 ) 

'’'(4t*r~(g)'’K3» +2'=-(64i»*-729)(3t 4-3) 


C 



4 2 

01, 3-3 + _J:-- 

r 4 j: 4-3 

1 4 r 4-3 

or, ^ =d 

or, 21“ 161-^12 

4 .r 4-3 r 


0 

1 

ft 

1 - -c 


7 We hive At -t-#y =2<rA® 

- or, Ar4-rtj - 2 «*A*-o (i) 

ilso Aj'-itr-=ffA(A* — »T*) 

or, ~a\ ^rby — ab[Jb^—ct‘)—o (2) 

Prom (.) ind (2), by cross nniltiphcition, 

I y_ I 

-f/SA(A'‘-rt")4-2<7*A'' za'b 4-rtA“(A*-<t*)“A*To* 

^ — c?h ' -f / 7 ^A 4 - 2 o"A* a’‘h\a'^ + p") _ ,, 

A* 4 - 0 * A*4-ff* 

. 2i?’A"-h<7A’ — p’A^ ffA*(rt*-t-A*) ' ta 

ind , 1 = 7,v ■ — ivT— 9 -=«» ' 

A- 4-/1* A* 4 -/ 1 * 


8 


X 1 t 

rt 4 - A— c rt — A-)-f 


— ::: — =/ (suppose) 
b+c—a 
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x — k[fl-\-b — c\ y=l{a-b->rc') and s=k{fi-\-c~d) 
r+;' + ir = /l(«+^+<^) 

Thus ll?lZil£ = ^=each of the ratios 

V 


1 

2 


3 


4 


The given c\pression 

^ a-5j<)(v + S;0 ^ (x-2y){x + 2y) ^ ^ 

{x + S}’){x - 2 y) (i + 2 y]{x - sy) 

Quolien t = a^(b -c)+ a(b^ —e:^)+bc(b-c) 

rt + (i + c)'\ a^(b -£)- a(b^ - c"') + bc{P — c-) 

) a\b-c)+aXb—c^) 

- aXb^ - C‘) - ulb"^ -£'')+ b£{b^ - c^) 

- aXb" - £^) - + b'^£ - b£' - 

ahdjb — £)-^b£\h‘^ — £~) 
ab£{ b — £) + bAh- - c-) 

The quotient is again 

= (^ - c) {rt- - af 3 + c) + (>f } 
={J>-£){a{a-h)-(^a-b')) 

—(b- <r)(n - £){n -b)‘= -{b -£)(£- a){a - b) 


_ (a -J'X-r^+xy+yg ) _ 6J(^ 3)® + fa - 3)8 + («" _ 9)} 
x^+y^ {A+jOfT*-iy'+j'=j 2«{(a + 3)>+(a-3)!l.(rt*.-g)} 
_ 3{2^«- + 9) + f«'-9) t 3(3a- + 9)_ 9C«^ + 3^ 
rt{2(fl' + g)-(a*-9)} n(n= + 27) n(aS + 27) 


i: - ^ + 24 - + i^Y_L 

y <y ^ r® \ ^ly 



X 


3 


H — 4 >Jy 

s'y ^ 8 a - 




8^ ^ . 

1 — h 16 

s!y 




H_ -8 + i^ A 

jy r 0 32^6' I6j> 

t t8 

Thus the reqd i-oot=— , — 4 + ^ 

■Jy t 
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5 


6 


(a® + + ^®)(^ ® + j'- + - (/?.r+ by + czf" 

=aH- ^-(i ® + i4+ 1> y+ ‘•“f-'f® +J'®)' 


+ c-s® - ( i ® — 2{ab ry + aa r + i <yfr) 

= (a*/® — 2ab ly + b - 1 -) + (^- 5 * 2bc) z+ c-y') 

+ {c-v^-2iicxc + eiV) ^ 1 

= (ay - bxy + (is- cy)^ + {cv — as)- 

7 - ^ i 7 ~- 2 J sy 4+ Js) ^ 28- ^3-1 0 18- Js 


4 - 

and 


v '5 

J5+6v^5 

2+ v'S 


1(^-5 11 

3 5 '<'S+ 2 ) , , 
— * 


11 


Hence, tlieir diiTeience 



i8- Js ^33 JS:z} Js ^ 34s'5 -»8 
-It at- II 


7 2*y4''=32 (1), 3 *- 9'’=3 (>>) 

From (0, we have 2*y2"''-=26^ ^^2j'=’5 (111) 

Fiom (ii;, we have 3 ot, s’‘^ 3~'‘^—3 

or, 3*''‘'=3 . ^-2^7! _ Ov) 

, From (iiv) and (iv), we have 
2X1=6 or, a =3 

and 4)'=4 ‘ oi, }'= i 

•8 2 = ( suppose ), 

0 a 

^ a—bk and 

(fl3 + c2)(i J + js; =( & 'yl2 + rfs^ay ^3 + = ^3(^3+ rfsy 

, , , Also {f^k rfV )* = ^2(e;* + rf®/ , 

(aS + C=XiJ24-rf2)=(rt^+Crf)S '• 


. VI 

The given expression 

_ 2a{l-X)‘‘{\Jrxf >'2 g' 

;'c ‘ U+arAi--*’i- 2a;'*(i-r)'° 

... 

\ a b / \ ] \}<ij b ''j I 
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a“ 




Quotient =a:*+(fl - ^)jp — 

_ (a + i)i + a3}x* - 23z^ - (a« - 6‘)x^ + 2aHx - 

x^—{a-\-b\x^+a3x^ 

{a - b)x^ - (a* ■\-ab~ b*) r* + 2a^x - c?b^ 
{a - b)x^ - («® - b^)x^ + {,c ?b-ab^)x 

- abx* ■\-ab(a+b)x- a^b^ 

— abx^ + ab {a + b)x — a®^® 


fl* c® - bc—ca - ah 
= 1(2 A® + 2^® + 2C* - 2bc - 2ac - 2ab) 

= i{(o® + i® - 2a<>) + (^® + fS - 2#<r) + («® + a® - 2«f)} 

= ^{(j' + £: - 5 - j:)® + (s + j: - ;i: - J')® + (;r + y - r)®} 

=M0'-v)®+(ff-^)*+(^-£)®} 

= ^(2;r ■' + 2j'® + 2jf® - 2xy — 2yz — 2 xs) 

= i ® +y^ + js® - xy -yz-xz 


5-1®- I4;i:®+l6=5a:®- lor®-4;r®+ l6 = 5j:®(;r-2)-4(;ir®-4) 

= ( ^ - 2){5 V® - 4C»^ + 2)} = (r - 2X5-*^® - 4*’ “ 8} , 

and 3:t®-2;i:®+ l6;f — 48 = 3a:®-'6j:® + 4,r®-&r + 24*'-48 

= 3jr®f;i -2) + 4.r(;i:-2)+24fA -2 ;=(:i:- 2X3J^®+4-*' + 24) , 


5r^— I4jr®+i6 _5a.®-4jr— 8 


3r®-2ar'*+i6r-48 3x^+4x + 24 

We have ? +Z_2g=o and S_-_2=o , 

X y X y 

b> cross multiplication 

1 I I 


or 


r(-i 4 -i 74 ) ^(-MS + 4 ) -12-35 

I I I 


i88r i4i>' 47 ’ 


x^^ atidy=^ 
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7 Multiplying the 2nd equation by 8, we have 


and 

Sfiar - 32J' + 80— 64=0 

2jr+3>'— 8 ir+ 35 =o 

1st equation 

or, 

58r-2Qy-29=o 
^-y— 1=0 

( 4 ) 

Again b> 

multiplying the 2nd equation by 3, we have 

From {3) 

21ar- I2J' + 32-24==0 
J2r-sy— 33+10=0 


From (4) 

333-17^-14=0 
343- I7J'- 17=0 



j:-S=o , X‘=’3 1 

from (4), 6— J»— 1=0 > " 5 » 

and from {2) 21 — 20+r— 80=0. z =7 

8 ?=£ =!^=i ( suppose ) , 

oaf 

a=H, e~dk and e=fk , 

• 1 / _ N* _ . 

JfnW+n^fP-pY^ 

b ^ni-e^ + ^JtnH'^+tfliP—p^/* 

VII 

Quotient=2x^"®— 3r*_y 

- + 7x^y~ ^ - 2 ^:®^*® + 1 7 ;c®y'* ~Sx^ — 243 :^* 

J — 2x^jf ~^ + I4r°j^~*+ i6j:^ 

yc^’ * — 2 ijr^ - 24 ^:® y* 

3x'‘y~ * — 2 1 — 24:1:®^^* 

2 c®*a®+fi®*-as- i=e3*(aS + i)-(a® + i) 

=(a'’+lXe®*- 0=(a+t)(a® — 0+ i)(e*- l)(c*+i) , 

and + 2c*o® — c®* — 2c*+ a® — 1 

=c®*a®+2e*a*+a*~c®*— 2c*— i 
=a®(«®*+2c*+ i)-(c®*+2c*+ 1) 

=(a®- i)(c®*+2f«+ i)=(o+ 0 ( 0 - !)(«“+ 1)» , 
the required H C F =(a+iXfi* + i)=rtc*+e*+a+ 1 


Also, 

a 


1 
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4 


The left-hand cxpicssion 

lab + led- a- + 
n^tib+tii) 

((^+d- + 2r<{) ~ (a- + b" — 2<Tb) 

2 {.tib + ttf) 

!= f't-b)‘ _ (c+/i+a — b){c+ti—a + b) 

2[tib + ttf) 2[ab + cd} 

_ (n + c + if-b (b + c-^-d-a) 

2 \jtib + td) 


The numerator = abr- + lya- -h i + abj''^ 

= aiy,bi +ry')-f/y bi -h<7j)-=(^r + 

The denominatoi -= rti i - + -i j - abj^ 

=a\{bi +/y +rtj») 

the requited result 

tn — bj' 


or, 

oi, 

or, 

or, 

or, 

or. 


y -4 ^ -5 -a -7 J -8 
A- 5 1-6 X -8~r-g 

1 + — ! I L_ =j +_J_ 

v -5 1-6 A-b 

J L. 

r-s a- 6 t-b~a-9 

r-6-T + 5 T-9--I +8 
(r- 5 )'i- 6 ) (i_S;(r-9) 
(^~ 5 ;U- 6 > = (r-8)(r-9) 
x*- 1 1 V +30=%®- 171 +72 
6 r = 42 , x=7 


v + ny*+/>r + y^r+f^-a) 

T(fi — a) + (zf^— a) 
n{a~-fi)+f 

In order that jr2+;>r +y may be di\isible b> x+a 

/>)+y = o 

Similarlv a{a-p^) + g’=^o 

«0>'-;S)+y-y’=o or, 

P-P' 
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7 Let r be the number of guineas, then the number of half 
crowns^jT +48 

, 2it (t +48) 
we have — 4-^ - 100 
20 8 

or, 4Z1 + 5r + 240 = 4000 

or, 47^=3760, jr=8o 

Thus, the number of guinea = 80, 
and the numbci of half cio\\ns=ia8 

8 (suppose) , a=i^andt=rf^ 

O it 

4«‘‘ + 5//“ ^ 4^“/’*’ + 5//“ ~ rf**! 4 / “ + S ) ~ n'* 

Also 

’ rV» 

4 rt“+s^'* 4 t*'+ 5 //'' d'lfi 

VIII 

1 We have 

{ax ^by \rcz)-\r{cx- by'^az) 

■=;r(a+c) + r(a + f) 

=(i + j)(« + c) 

Putting m for axArby-\-cz and « for rr-^y+as we have the 
given express on 

of which w/+« is a factoi 

Thus the given expression is divisible by ;« + « t e (2?+s)(a+c) 

2 ( 1 ) (A + c.®-6rt(^+c)+5rt5=(^4.c)''-fr(^+f)-5«(i+c)+5ai 

“(i+fX^+f-a)- 5n(i+c-a)=(^ + c-rtX^+f-5fl) 

(11) + 2Ay - flS - 2«i'«- (x^+ 213' +3'S) - iy" + a* + lay) 

*=U +J )®-(y + a)®=(A +3'+3'+rt)(l +3i_y-fl) 

=(r + 2j'+«)(r-a) 

3 {a-^-b){{a-k-b)^-c-\ {a-^b){a + b^ c Ya^ b-c) 

^bH^ - (a* - A- — c')* “ (2 Ac+ «•* - - c'^fy.bc — <i®T A* + c®) 

_(a + ^)^a + * + cXa + ^ -f) 
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{a+b){a+b-¥c%a-¥b'-c) a-^b 

{fl-]rb—c'f,a—b-\-cy,b-Vc+a){b+c—a)~ {a—b-^rdi(b-^c—a) 


4 a-\-b+c=o , , a-^-b — —c , 

a^— b^= —ac+bc , 

Again b+c=—a, 

* b^—c^=~ab+ac, 

a® — bc=b'^—ac=c* - ab 


—(Afl—b) 

{^—bc=‘b^ — ac 
b^—ac=i? — ab^ 


5 3 (»^+ 3 )®+S(^+S)®*= 8 (:r + 8 )* 

or, 3{(:r + 3)® - (^r + 8)»}= sK^ + &)* Sf} 

or, 3(j:+3+:r + 8j(jr+3-;i:-8)=5(jr+8+r+sX;r+8-^-5) 

or, 3(2wr+ii) -5=5(ar-M3)3 

or, -2;r-ii=2r+i3 

or, 4r=— 24, r=-6 


6. 


4r*- r2jr+25.t*2-24r“®+i6.r'® f2x^-3a;~^+4X'* 

4^ V 


4 a:®- 3 r'»j 

4x^-6x~^4r4x~* 


i2x+2$x~*-24x~^+ i6r"® 

I 2 .r+ 9 a:~® 

i6r"^ — 24r"®+ i6r"® 
i 6 r~®— 24 r~®+ i 6 r“® 


Thus the required root=2r®— 34:*^+4;r*^ 


7 j/2=4 . (r) 

sr-g (2) 

^J '=25 ( 3 ) 

Multiplying (i), (2) and (3) together, we have 
r'ySsS=36x25 , " X7^=6x5=30 

Hence, from (i) x=7i , from (2) j'=3j , and from (3} 2=1} 


8 (suppose) , 

Q a 

a= 5 i&and c=dk , 

fl(a + i + /:+ rf) = 3 + ^ + flK + rf) 

=i-6{^(il + i)+4ife+i)}=W(il+ i)(d+rf> 
Also, (a+^)(a+f)=(W’+^){^^+^«)=^(^+ i)i(^ 
=W{A+i)(^+rf) 
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1 Tlie given e\prcssion 

-{i-(2+3n-{4-(-3-on-{9-(i-2)®} 

=(i -25J-(4- i6)-C9-i)“ - 24 + 12-8= -20 


2 The given expression 

_a(x+ i)’‘-(a - i)«-a(a*+3) 



r(x-+'ix+ I - r*- 3 )-(A:*— zr+l) 
_'t(2i-2)-Ar®+2r- 1 2jr*-ar-Ar®+2A'-i 

_ ^ I 

3 rt**— i®+3tf^ + i = (<x®+(— 3 )®+(i)*— 3 a{^—b) i 

= lrt— A+ iXfl®+^®4 l+ab — a+b) 

4 4^+3 j 7-y-29 _ 8;r+i9 

9 sr-12 18 

7^-29 „&r+i9 4r+3 ix + i ^- Bx -6 13 

JiF^Tz — TS g Ts 78 

or, 126^-522 = 653:— 156 
or, 61^=366 , r-6 


5 Putting a for j'- £, b for s—x and c for x-y, the right hand 
side of the identity 

_i 1 1 2(a+^+g) 

= 1 4.1-4.’ 

„ I - t . I 


(y-s)^^{z-x)^^{x-yf 


[Since a+b+c=^o 
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6 


and 


x-y 3 
x + 5 y =36 


(0 

( 2 ) 


*- JT 8 

From (i), by componendo, and dividendOj -^-.=4 , 

y 2 

1=47 

from (2), 4 ^' + 5^=36 

or, 9 J '=36 

_j'= 4 , and I = 16 


7 At 8 o’clock the hands are 40 minure-divisions apart , 
therefore they will be at light angles when the ininuie hand will 
have travelled (40- 151 = 25 ininute divisions more th in (he hour 
hand if x minutes past 8 o’clock be the lequiied time, ue 

get r=25+— 


or. 




u 


Thus the required lime is 27j\ minutes past 8 o’clock 


ct b 

8 (suppose) a=W and , 

o c 

a=ck^ , 

(a + i + c\a - i + f ) = (cA* + + c){cl * - cA + c) 
+ iXXS - + I ) = + ^3 + 1) 

Also, aS + 33 + c3= + c3 = c\ k* + k'-+\) 

{a-\-b + c^a- b+c) = a?+b-+<? 


X. 

1 27 « 3 _ 8 ^’i_ 2743 _ 5 ,ja^f 

=={ 3 a)®+(- 2 V + (- 3 f )’*-3 3 « -2b -3c 
=(’,«- 2i-3c;(9rt3+4^2+9c-'+6ai5+9ac-6^ff) , 
the quotient = + ^b"^ + 9^2 + (>ab - 6bc+ <jac 

x^+iix + i2\a^ + iia :3 -54 f I 

Jj^l + n.r+i 2 V 

n I 1 la:® - I iji - 66 
-x-6 ~ 


2 - 
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+Ifr+i2/i2+i 

} ,b_o_ 6^8 

t'' + 6l^+Ill + 12 

■r’' - 1-6 

6 I 1^1 + 18 

it +3 

x® + 2 i+ 3 \i® -r- 6 ^Y -2 

/ V , 

-2jr- — 4r-6 

- 2 i-- 4 t -6 

Thus the rcqd H C F =r®+2i+3 

3 (rt* — A-)(i ®+j^J+2(rt^+^®)i)' 

= aHx^ + j'- + 2.t y ) — /®(t 2 +j>2 _ 2 1 j>) = a\x ■^y)^—l>''{v -3')* 
= +j) + i(i +J')-A(i -J')} 

= {((» + i ' r + (.rt - A ])’}{(« - b)x + (rt + ^ 1 ) } 

4 The gncn e\pression 

a« 4 -( 5 «- 2 rt*-Aa a^-b" 

a‘b- ah 

ab 

(rt2-/0’ a^^b"’ a^-h* 

^Ka-->rb')- a'->rb'^ a‘^b'^ 

5 a^{b + c) + b\c+a)-{rt''(a +b')+abc(ii+b + c) 

= a'’(b + c) + a(b' + b-c + bc^ + c''} + a-bc + b'c + bc^ 
f=a’[b+c)+ a{b''[b + c) + c'^b + c;} + M«- + + c®; 

= a'(b + 0 + (/' + + c-ja + M.»® + A' + c®) 

=a(b + fX«- + + C-) + bc\fC- + i® + c=) 

= (n® + A® + c®;(rt^ + ac Vbc) 


N 9 ■*■31 — \ 2.1 = - — 7 - • 

N 9 + 2 j: 

Multiplying both sides by N/g+Jr, we have 
9 + 2 r- \/ i 8 a + 4 r ®=5 
or, 4 + 2r=»yTEr+4? 

or, (4 + 2r)®= i8r+4Y® 

or, 16+ l6r+4Y®=i8Y’ + 4r® 

2 .t = i 6 , x ^8 



538 


KEY TO ALGEBRA MADE EASY, VOL I 


7 Let one man do the work in r days and one boy in 
j' days 


l+?=— 

r ^ 12 

3 + £=i 

:t _y 6 
Multiplying (2) by 2, we have 


and 


(1) 

(2) 


6,2 I 

•^'*' 3 ' 3 


5 , 


.12 1 

and — h-s= — 

r 12 

:i :=*20 


Thus one man can do the work in 20 days 


(0 


8 (suppose) , 

u C 

a=bk and b=ck , a—ck^ > 

Also, 4 >g-,+g)(»»+J«+s>) 
_cS 4 s(^_,+^)(«.+^ 4 >+c!<) 
={c’^k*-<?k^+c^)[<?k'+c^k^+<?) 

= C*(>&*->63+ I)(^* + 4&3+ J) = f4(^ + ;fe*+ I) 

a«+rtV+c*=is(^_ i+^*)^aS+^9+c*) 


XI 

1 ( t s + ary - 4Aj'(a: * +y^) = {far® + J’“) +ary}® - 4^y(ar* +J'®) 

=(A®+y)®- 2ar;'(a:®+^®)+a:*;'®= {(ar®+j'®) -ay'}® 

=(a:®-Ay+y®)® 

2, (1) a®— i®— c^+d®— 2(arf— ^c)=a®— 2arf-v-d® — (^®— 2ii:+c®) 

=(a-rf)®-(^-c)®={(a-rf)+(^-f)}{(a-flr;-(i-t)} 

=(fl+i-c-rfXa-d+c-</) 

(11) 1 2 -y>3 - £= + ay'ji; +ar +y — ri=ar® - (y® - zys + z^) -J-Or +y' - s) 
- 0 “ + (■^ +J’ ~ (■*■ +J' - ")(ar —y + £■)+ (a: +y' — s) 

=(x+y--zX:i-y+s+ 1 ) 
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+ / 3 £_,+^ 

a» a ^ 3 X gx^ I a yc 

gx^ V 

a> 

)- 3 ^ 

6r . «\. ia , 

a ^^3^ ix'^gx* 

} 2a a» 

/ * ^r or* 


Thus the read root=^— 1+ — 
a 3 ^ 

4 From (i), we have 

2.x +4y+6a=i2 
and 2^+4^+ r=7 
5 «=S . - 5^=1 

From (i), r-+2jr+3“6 
or, r+2j/=3 

From (3), 3r+2j'+9=i4 

or, 3:r + 2y=5 

From (4) and (5), 2r=2 , 


Hence also 


x=y=z=-i 


5 r^y— r*j'*- isr*>»*+38r^— i4y® 

=yix^ - r®_y — i5r®j'* -l'38r^® — 1 4^*) 

t“ - 7x*y + 2 ir®^® — 34r^ + 2ixy* 

=x{x* — 7r^ +21 »*>/* — 34ay* + 28^*) 

r*-r®j'- 1 sr®^^+ 38^*- i 4 y*'\r*- 7 r®_y+ 2 ir^®- 34 ry®+ 28 ^Y* 

/ r*-r*y-t 5 r*ji*+ 38 ry®-i 4 y« \ 
— 1 - 6 r®y 4 - 36 rV*— 72 .r)>*+ 42 y * 
r®— 6r^+ i2rj^*— 7y! 
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x’-6r-j-^ 12 rj'- - 7J^\ i-* -jt^j - i5r2j2 + 3Sij'*-i 4;-«/ r + 

/■f* - dr’i -J- 1 2 r-j - - 7 1 V 

5i>-27i=j'=+45^>^- *-U'^ 

5 » J-^o^~!)~ + 6 oii^- 35>»* 

Sr l 3^V- 

r--5V +7;- 
'\i-s-dtSj +I2aj--7j‘/j ~j 


x--sr}-^7j- 


-.r=j +5ij=-7jS 


Thus the reqd H C F =^"— 5-ij+7j- 

6 Let him hu\ ji oranges of the ist sort, then he bought 
■{570— oranges of the other sort 

K4''Tb) = 57o(~ -^)-3 


or. 


or 


or, 


O’- 


hx iS 
r 

8x 18' 


«!i_3 


J 

10 


=480 


Thus tnere were aSo oranges of the 1st somnd go oranges of 

the 2nd sort 


7 The given expression 

(a-cXa-fi/ (fi-a(fi-c) (c-b\c-a) 
^ -a'fb-c)- b'{c -a)- c\tt - b) 
ia- bi b-c,{c—a) 

_ -{.i^b - c) ^ Ifi’c- a) c-la - p)\ 

— {t*-\b—c)-^b-,c—tt) + c^a—b)} 

3 (suppose) 

a=bh^ c=dk and e=fk , 
{.ot’-Arc‘-^e‘yb‘‘-+(r’+J^) 

=(6-r-ird^k’- ^r-k-W+iT-kr-) 

= ^=(^*-»-rf=+/=)! 
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Also, {ab-Vcd^-rJ)- 

=(//>l + rf2/+yVj- 

(n- + c^- + L-)b'+d"-+J-)= Utb + cd+ e/)‘ 

XII 

1 iS+j* + c--jc-rr-tj> 

= J {( 1 3 - - rj + j “) + 0 - - + =*) + (-* - 2* c + A =)} 

= j{(,_j,)!> + 0.-r)2+(r-r)’} 

= *(2 + zb" + 2c' - 2ab - zbc - 2Ca) 

= + ^- + 1' — be - Ctt — etb 

2 The given e\prcssion 

{j’ + e)(t°-jc) + {s + i){j^-ie:) + ii +jyc--ij >) 

= I^L+fr -- r)-H'(- + T-r-r) + s8i + j~j>-i) 
(i^-jzjiy'-xcyc^-xj) 

3 (»j x^-zav-b^ + Ziib 

== t *- 2 ff r + a* 247(5) 

=(r-rf) 3 -(„-( 5 )' 

’={v - a ■¥ a - ci)[x — a- a+ b) 

=lx-byr- 2 a + b) 

(u) x^+Ut + b + c)x + ab + ac 

•=r-+av+(b+c)x+<nb+c) 

=x{\ +<7) + (A + c)(i +< 7 ) 

=(x + 77;(i +b + c) 

4 9r^ + 8oi®-g 
= 9 r< 4 - 8 ii®-r ^-9 
= 9 rS(x= + 9 )-(r=+ 9 ) 

= (92r®-0('®+9) 

-=( 3 -» + >XS»^->X^®+ 9 ) 

Also, 6u* — 2A' + 9L7®+9r— 4 

= 6r*-2.i® + 9v2-3.r + iza -4 
= 2 xHix- l) + 3 T(jr- 0+4(32^- I) 

=(2A2 + 3 jr + 4 )( 3 r-i) 

Thus 32:-! IS the reqd H C F 
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or, 

or, 

or, 

or, 


6r + i3 3^+5 2r 


IS 

S^-25 5 

6 a:+l 3 

_ 3 ^ + S 2 ^_ 

J 

r -5 

6r + 13 

- 6 x 3 X+S 


3 ^-5 


9i + i5=i3;r-65 
4j:=8o , :r<=20 


6 


Let 5 and C together do the work in i days 
But A and B can do of the work in i day 
A and C 

B and C ^ 

A^ B and C together can do 

TRork in 2 da}s , 


we have -=i — + 

X 12 


— = 5 + 4 +i=iB=i 

15 20 60 60 5 


I 


rs^io 


Thus Ai B and C can do the work in 10 days, all w-orking 
together 


7 4s'i47-3>.'75-6s^i+i8J2k 

= 4 ^^ 49 3-3\/i^_2^'3+ 

'“93 

=4X7n/3-3X5n/3-2n'3+^ 

3 v 3 

= 28^'3-iS^/3-2^/3+2^/3 = I3J3 


8 


(suppose) , x = iy and , 

v-+a^ ^ + 6 " + Z - 3 ^ 

x+a'*'j'+fi 


^>»+33 yS+32 
^(y+i) j '+3 j'+S> jf+d 


— (i? + 1) 
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Also, 

x+y-\-a+b 

y\ k+\'P^-i ' Kk + if 01±W±i)‘ 
y{k+i)+dU + i) “ U + ijiy+b) 

x^+a- j y^+d ^ (x+yy+(a+6y 
x+a y+b ~ x+y+a+b 

XIII 

1 a(b-£)(s- a)^+b(^~a)(s—b)^+£(a-~bXs-e)- 

—a(b — — 2as + a^) + b(^ — — 2sb +b^+ c(a — b}(s‘^ — 2 Jf + ^®) 
■= -c)+b(^-a)+ c(a — b)} — 2s{a‘(b - f ) + «) + — ^)} 

+ - ^) + - a) + c\a -b) 

=o—{a+b+ c)[a^b — c)+bHc— a)+c\a — i )} + a^{b — c) + b\c — a) 

+ ^a-b) 

= -{aHb-c)+b^c-a)+c^^a-b)} 

- {a^b"- - tf’) + bHc'>‘ - rt*) + c^[a^ - b'^)) 
+a^b-e)+b\c-a)+c^(a-b) = o 

2 x®+;c 3 a»+a«=(:«:^)* + {xU)"+{a-)* 

= (x-^ +X-J + » - xh~ + fls) 

4 a 

Again, AT® +x-a- + 

={(;r5)%;r^«J+(«5)-"}{Ui)=-,r? J + G?)=} 

= {x- +xh^+a^)(x^-x^J + «-) 

a 3 *> 4 

Lastly, a:- -i-x^a* + er 

={a)%A8+(.2)“}{y)’-A8+(J)“i 

-(xi+A2+»J)Cr«-xW-^3) 

Therefore, a:" +;i:*a® + a® is divisible by x^ -x^a ^ + 
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3 


The given expression 

(r+j)(;' + ir,(ir+ c; 

A\y+s-z-j')+j‘'{~r+x+£--\) + c^ -y -x+r + )) 


or, 

or, 


^2 —2 Z2 ^2 ^2 

+ — . =a + D + c-ye 

x — ii .x— 6 ^ x—c 

jr+tf +^+^+r+r— «+^ +^’— 3r 

6r=o , 


;r = o 


5 . Let r be the reqd number of gillons His tot'll cost 
i= Sox 15 shillings, he iiiiist sell the mixture for 

’25x8^x15 = 11x8x15 shillings, 

Too 

we h-ive 12(80+1)= II x8x 15 
or, 8o + r=iio, r=3o 

Thus he must mi\ 30 g-illons of water 


6 


s s s 

j b+C 

(i“iM,* 

^a+» 6 + 4 e ~ ’ 


7 3V'^-4V'^^+22/54 

= 3V6^X2-4V-343X2 + 2V^7Xz 
=3X4V2-4X - 7 V 2 + 2 X 3 V 2 
= 12X12+ 2SX/2 + 6V2 ■* 46 V2 

S |=^= A (suppose), a = ^^and , * a=ck^ , 

a^+ab+b^ kU^'+lb kc+h-c^ 
b^'+bc+c^ b^+bc+c^ 

_rW+br+c^) „ 
b^+bf+c^ ° 

c?+ab+b^ b^+bc+c^ a c. 
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XIV. 

1 We hdve 

Hence, la-s)'^+(d-s)^+{c-s)- 

= (a - j)2 + (^ - j)a + {j - (« + b)Y 
— rt- — 2rtJ + + — 2 Aj+ tS + + 2s{a + b) 

= 2 (a- + A- + fli + J*) + J® — 4 s{a + b) 

= 4 j(« + ^) + J® - 4 s(a + i) = J* 


2 A +/fy®+; 5 T +^/:r-(a-/) 

/r*+(ir \ 

-x(n-fi)-a(a-p) 
it(a-/>) + g 

In order i+w may be i factor of r®+^r + y, — ;>) + y=o 


Similarly 


From ( 1 ) and ( 2 ), we have (w-f)=o 

"-S?- 

3 7 + 3s S . 7-3^ 5 (7 + 3v 5)'-K7 -3 s' 5)' 
7-3n5 7 + 3s'5 49-45 

2(49 + 45 ) =94 ^^7 
“4 2 

^ a — b a-b a _ 

x—a^x—b x—a x~b 


rt(rt-/)+;«=o 


(0 

( 2 > 


Qj. {,a — b')[r - b] 4r(a- b)U -<0 _ n{x - b)- b { x - a ) 

’ (r-aX-*^-^) {\-ayx—b) 

or, —b{\-b)-\-a{x—a)=o 

or, {A—b)b=‘ aix - a) 

01 , i^-«® = rtt — <j® 

or, xlb — <i) = b- — a- 

x^^a + b 


5 


y+s-x s + t - I jA+ y-^ g 

b + C f+<i ff4rb 

by addendo, we get 
A+y + e 
2 (a+b+c) 


t ‘ 
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x+y+z=2{a+6+c) 

Also, y+::—x=d + c 
‘2x — 2a+6+c 
x=^(2a+i+c) 

^gain we have z+r-y=c+a 
and, x+y+z = 2(a+6+c) 

y=‘l{a+2d + c) 

Similarly z=Ha-\-b -¥20 

"■ f* 

6 Suppose A worked for a dajs B worked for (i4-A:)daAS , 

A finished — of the woik and B did the remaining poitioa 
20 

which IS equal to lAnZ 
12 

Therefore, w e have ^ = i — — 

12 20 

or, 70— 5.r=6o-3A: or, 2r=io 

x=s 

Thus A worked for 5 dajs 

7 (x + d){x+2aXt+3a){r + 4a) 

= {(v+ a)(x + 4a)}{{x + 2a%x + 3^)} 

={x- + iax+ 4rt®)(A:® + 5«i: + 6a-) 

= {(at® + 50^ + 5a^) - + 5«*) + «*} 

= (r® -h 5ar -h 5 a*)® — a< 

8 a{y 4 rz)=b{z 4 rx)=c{x+y) 
a{}'+s) b{z 4 rx) _ c{x 4 ry) 

abc abc abc 

y+z=kbc (i) ' 

z+x=kac ,,.,(2)--, -- 

x 4 -y—kab ‘ (3) ’ ‘ 

From (i) and (2), 

x-y ■' 

d,a-b) 
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S 47 


Similarly from (1) and (3), 


g-t 

b[c- a) 


and from (2) and (3) Jl_£_ 
a{o - C) 


Hence, vi-^= 


^ -y 


n(6-c) b(c-n) c{a-b) 




XV 


r^ + 2fli3+(rt2 + 8)r® + (4« + <7^),r + 4^/ + +4 


2 t® + <7rj 


A 


2<iiS + (fl'* + 8)i*+(4rt + a^)« +4^ 


2r®+2«r + 4 8f*+(4rt + fli)r + 4^ 

|8r^ + 8fl.y+ 16 

— (4rt-rt^;r+4^— 16 

III order the expression may be a perfect square, we must have 
4-ai=o (l) 

also 4 ^-i6=o (2) 

From both these conditions, we get ^=4 


2 The left'hand evpiession 

={b -c){i ■\-a{b+c]-\-a^bc)+{c—a)[’(-\-b{c-^a)-^b'^ca) 

•\r{a - b]{\ + (^a-\- b)-{- <?ab} 

= {(i - c) + (g - rt) + (a - ^)} + abc{a{b - c)-\rb{,c-a) + c{a- ^ )} 
+ i {fS _ flS) + f („3 _ ^ 3 )} 

= a[b^ — c^) + b{c^ — a®) + 

= ~{aHb-c)+bHc—a)+cHa — b)} 

= - { - (a - b')f,b - fXc -d^=(.a-b)[b- c)(c - a) 


3 The given expression 

^ 2g^ + 2 X~ ^X+X+X+ ^,'X+I I 

‘^x*+x^+l‘^ r®+A + i rS-;r+i 

2 g’^ + 2 2ar+2 I 

x*+x^+t ;i:*+:r+t x^—x+l 

'■ ( , 2 x^ + 2 + 2 X^ + 2 -X^-X—I 

~ ;ir*+g:*+i 
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2 - ^_+ 3 ^ + 3^ ®_- 2: i:--3-t + 2r+3 

^a.’+;c®+l i:'*'+A*+i 

r^(2 A + 3)-A(2r-3)+(2A +3 ) 

t*+A*+ I 

(^--^ + i)(2.r + 3) 2r + 3 

(z'-A + Olt-^+i + 1) t-+;r+i 


4 2i®+(2rt-3^);r--(2/;+3<f/;)H 3// 

= 2 x'' + 2 ttA ^— 2 b\ — ^bx- — jtlbx + 3 ^“ 

= 2.i(a®-rrtt - Aj-3^(t-+fl^-/>)=(i-+f« -b){2i -jb) 
2.x'*-{20-2r)x-3bc = 2i-+ 2Cr - ^br ~ ^bc 
= 2x(x +i)-3^lr + 0‘=f^ + O(^ -3^0 
the reqd H C F=2i-3/; 


6 We hue i = 

2 

2 tn = tia" + «A" 

the given esp = 


b” 


2//fl" - Wrt" - //i" 2/ib'* - Mrt" - nb" 


a” ^ ^ ^1 

//rt" — //i" — //a" " wrt" - // 


aot + 56 ^ 51 + 5 o_ 4 l ,86 

25 ‘’‘9-* •^•6" 5 "^25 

or 5t +2 o _4j j 86_ 20r +36 

ya-i6 5 "^25 25 

2QX + 86 -201+36 50 

25 ' "25"' 

01, 3.1+20=181-32 

01 131 =52 , 1 =4 


7 I el r gallons be the contents of the \tssel 

there were — gallons of spirit 

10 

of 9 gallons, of the ini\Uiic, theit were 

of spirit 


79 

10 


or ^ L.illons 

^ 10 
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^fter 9 gallons have been t'lken there remains in the vessel 


gallons 

of spirit 

we have, ^ ^ ^ = 5* 

YO 

or. 

7J.-63 175 

lor 300 

or. 

7 Jr -63 35 

t 6 

or. 

r -9 q 

:r 6 

or. 

(>x~ 54=52: , 


x=S‘i 


Thus the contents of the vessel=54 gallons 


8 


l —s 

_r2 

x—y x^—y^ 

y-z 


y-z 7 

or, -i- 

x-i-y 

y _x+y_x 

y-z 

--7-’ 

yS-yz J'S yz 

£±Z=£ 


y ^z 

y - z 


(0 


Again, 


^+y .y 

r z 


2 x-\-y _y-¥z 
r z 


(2) 


Hence, from (i) and (2), we have 
X + 2} V 


x+z 


+ 2 


y-^z y+2x y,. 


^+z y+s=- + 2 i' + : 

y % 


XVI. 

1 j;S + 2r*-5;rS-7j: + 3 \ sr^-jx*- i8r^+t- + 2x+3^i + jx 

} x^+2x* -5 x^- 7 z:+ 3\ 

3^"— Jt®- jr*- i&rs+6a:2+9i 

32:‘’ + 6a:® - i52.®-2i;i:3^g^ 

-x -\-7x^- 3^*- 3 x^+ 27 v^ 
7'ar®+S2:® + 3a -27 
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— S^'-y'l^+S 

7 

7a:®-*-5^®-^3^-27'\7j:®+i4jr^ -35 a=-49^ + 2i/a:2 

/7-y^-*-5^+3^^--7-a^* V 

gjr* - 3ar* - Sr® - 49.r -»- 2 1 


63r* - 2 1 r® - 56r2 - 343r + 1 47/9r 

63X* + 45r® 4 - 27jr® - 243a \ 

— 66 x '’— SjX -— loai + 147 
7 

— 462X”— 58 IX® — 703r + 1029/ — 66 

- 462:1®- 330T®- I98r4- 1782V 
-251 I - 2 ;ix=- 502 x -753 

X® + 2X-3 

X® + 2x -i- 3\7 a ® J- 5x® J- 3r - 27/’7x - 9 
;7:^■’-^I4r--^2l^ V 
-gx-- iSr-27 
-9x®- iSx-27 

Thus the reqd H C F =x®4-2r + 3 

2 *»^2x— I -I- N^3T— 2= •»^Ax-'3+ \^5 a — 4 

ofj V2X— I — n'5x— 4=n/4x— 3— "/3X— 2 
or, 2x-i + 5x-4-2\^iQr®— 13XJ-4 

= 4 x -3 + 3x-2-2a^I2t®- i7r+6 
or, lor®— i3xJ-4=i2x*— i7r+6 
or, 2x®-4x-»-2=o 
or, 2(x-i)®=o, x=i 

3 ia+6-^c)x={-aJ-d+c)}'=ia-6+c)::={a-i-/>-c)7if 

1 —a+6-^c I 

J a+d+c X 

1 a-b-^c I 
z a-^b-^c X 

I _ a->-b — c i 

7u X 

1 a-^b+c £ I 

} s ~ “■ 


‘w a-^b+c X X 
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' sJx+y^sJx+y 

(I) 

3 -J-^-y 3 ^'x-y i 
y X ^ 

(2) 

From (i), we have .5 ^ -- 3 js. 

xy 

(3) 

From (2), we have — =^=»- 

xy 

( 4 ) 


From (3) and (4), we have 

3(jr-j')- p] 




X 

— J 

y 


or. 


.4r 

3 




3 


from (4), we have 

3 ( 1 ) 5 .^ 


4 ^ ,)K. 


or. 


9 ^®. 

27 


5 3 
16^/* 
9 


^= 5 ^=f = ’’ 


24 


+ by[bx^ + c?y) = b^x^y + aV^x + axy^ + c^by^ 

— b'^x ( + off) + ay\xy + aj) = ( + ab'^^x + ay'^') 


6 {tja-^c ^b-\- ^b- ^c) 

(^/a- V^+ s/c){*/^+ o/®- n/®) 
‘={{ija+ fjb)+ i\fc}{{ija+ \b)— tj c} 

= (a+ 2 J ab+b — c)(,c—a+ 2 J ab — b) 
={2\'ab+(a+b-c)}{2>Jab—(,a+b — c)} 
‘= 4 ab—(a+b~c)^ 

= ^ab — (a® + + 2ab — 2 ac— 2bc) 

■=« — a*-^®-t2T2fl^+2ac+2^c 



552 


KhV lO AL&KBKA aiADE EASY, VOL I 


7 


a-\-b c a c+d 

a — b^~d b~c—ii' 


we have, ^ 
Thus, 


a+b c-\-d c_ 
b a—b c—a d 
c'^-Vcd 
^r^i~cd-d^ 




8 Let there be t percent wine in the ist'\essel and_y 
pei cent wine in the other vessel 

from the ist mixture, we get 
r+_j' = (ioo- i)+{ioo-^') 


or. 

24 + 2 ;' = 200 


or. 

r+j'= 100 

(•) 

From the second mixture. 

we have 


44: +j' 

2 


4 (ioo-r) + (ioo ~y) 

3 

or. 

44:+^' 2 



500- (44+)/)“ 3 


or. 

3(41 +j')= «ooo- 

- 2 ( 44 ' +J ) 

or, 

5(41+;')= 1000 


or. 

4 t +J' = 200 

( 2 ) 

Also, 

T+J'= 100 

(I) 


34 = 100, 

t I 


from ( I), 3;' =300— 100=200, 

too 3 

in the 1st v'essel the wine is \ of the whole, in. 

the second 


xvu 

V® + r® + 2;t + 2 =x'*(a’ + I ) + 2( r + I ) 

= (^ + 1 X 1 ^®-^ ^ + I}+^} = (r+I)fJ^-AS+;r2 + 2) 
= (4:+ + I)} 

= (4r+ i){(4:2 + r+ iXr 3 -x+ i)_(r- iXx=+4:+ 1)} 

= ( 4 -+ iXt’ +A + I )(^2 _ 

and r* + i;8+i=tA2+;i: + iXra-4:+i) 

Thus the reqd h C F, = ^:S+^-l.I 
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■Jy- ijzo-x 


^y-x . ^/2o-jr=3 
From (2}, =1 

yj 20 —X ~ 


(1) 

(2) 


or, 

or, 

or, 

From (i), 

or. 


y-'e _9 

20- r 4 

4J'-4r=l8o-9cr 

Sj:+4j' = i8o 

Jy 4y^x 


(3) 


J20—V ^,'2o-r 


= I 




or, 


or, 

also, 


J 20 ~X 2 
•^_5 


20- r 4 ' 


^zo-x 2 

4;'=5oo-25r 

2Sr+4y=soo (4) 

5.r + 4y=i8o (3) 

20A = 320 4=16 

from (4) 4j' = Soo-400= 100 ^=25 

i ^ ^ V r^^f-r+iy + Cr-i)*} 

\r-l/^\r+l/ (a:®-!)* 

2y®(y®+ I ) 

~ (x^- r)* 

n+i \n+i / 

{— -■)' 

\»+i j 

2 (/ 7 — 1)2;/ 

(;;+ n® 4»(//— i) 


(— )' 

\/;+l/ 


= «(«- 1 ) 


4 
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4 The numerator 

=a~(d- — C-) + p'{c’ — a"} — c~ia~ — b-) 

= ® ii~Pc\b — t) “■ " ~ b-ad c— a) 

— t-Xa- — c-aoi a— b) 

= a\h — c/aP •^ac—DCi—b-c—'i,{pc—ab-^ad) 

■^d[a — b){ac -^bc^ab) 

={ab bc+ab^a-(Jb b-ii —a)-r c\a — b)} 
the gi\en fraction=/xi 4 -^r— « 

5 a-^o—c=o a-^b= —t {a-^bf-=C‘ 

a‘+b-=c-- 2 ab a^-^b-~d = 2 {c'‘~ab) 

== jfcs-fl^)s=4(cs c--^p^b--:>d ab) 
=^s{d{a-rbr - ic-an — ef^b-) 

= A{cHa^ ■^b-->- zab) - zc-ab - 
= 4 (a* 3 s+aV_^V) 

Putting a for <j — b for fr— a-)and c for (r— _j), 

We get a—o-^c—o 4^0*5®+ 3 V-»-c^fl®)=(a-— ft*— t*)* 

4{0 -rr(r-ar)=^(r- r^Hx -r)S} 

«{0 -r)=+<c-x)=-^ix-;)S}s 

=0’--i-r-— :y r-pr®'‘-x-- 2 rr— r'+^j-®— 2 ,r ^)2 

0 -rHr-a-)=-«-(r-r)=(x -ifO -=)= 
=(r=-rj'=-r:=-x; -)z-x=f 

€ Let X and lx — 5) be the digits of the required number 
the number= lor— fa. — 5)= iir— 5 
we get loCi -5)+x=-^{iix-5J 
or, SSx — 400= 33X — 1 5 
or, 55^=385 x=7 , 

the required number is 72 

7 The numerator 

= 3 x''— X-— 5.r4-2i=3x®— 7r-— 6 x-— 14 X— gx-*- 2 i 
= ' ^3^ 7) - 3x(3s + 7 )- 5f3x J- 7)={3x+ 7Xx-- 2 XJ- 3 ) 
The denominator 

= 6 Lr=+ 29 x-T 26 Lr — 2 I= 6 xS— 14 ^=— i 5 x--»- 35 x — 91 — 21 
= z— ^3i — 7^— 5^v3^'’'77~3f3^+7) 

= (>i — 7X22 * J- 52 — 3) 

Hence the expression = 

2 XS- 5 X -3 
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= a* + d® + f® + 2a^ + 2^f+2fa 
2fl® + 2i® + 2C®— 2ai- 2it-2Cfl=0 

or, («s + A ^ - 2 nd J + (i ® + c® - 2i r) + (f® + fl» - 2fl0 = o 

or, (n-d)®+(d-r)®+(f-n)®=o 

Each of the teims being a perfect square, none of the terms 
IS negative , therefore then sum cannot be ^ero unless each of 
them be zero 

We have a~b = o or, n=dandd — ^-=0 or, b=c 
a=b=c 


XVIII 


1 Putting 1 for (x—y\ b for {y—z) and c for (2 — v), 
we get a + b + C’^x-y+y- z+z-x=o 
(n® + d® + c®)® = A^a^b" + d®r® + c®fl®) 

[See Ex 5 XVII Page 383 ] 

a* 4. d< + + 2a®d® + 2d®<r® + 2f®n® =» 4(a®d® + d®r® + f®fl®) 

+ d* + = 2 (a®d 2 + d®c* + fV®) 

2(a« + d* + c«) = 4(a’d® + d*r® + c®a®) = (a® + ^® + c®)* 

2 {(-r -j')* + (^' - 2)* + (s - A®} = {(a -yf + {y - s)® + (2 -* a)®} 


2 


A + ’Jx^-a^ f ^ [ i^x + a— •Jx-a ]^ 
sjx^—c^ ' t VA+a+ ^/A-a'^ 


or. 


or, 


or, 


or. 


or, 


{ ^x+a- •Jx-a '\^ 

I >Jx+a-\- Jx-ai 

2x + 2iJix+a){x ~a ) _g f ^Jx+a— Jx — a ^ 
^-■2>^{xJt-aXx-a) 

f ^/A+a+ 'n/a — * 


=2- 


I \/;r 


+ tf+ \l X — a\j 

+ fl— ^Jx — aJ 


+a- ^Jx-a y 
\fJx-^-a-\r iJx — ai 

fef >Jx + a— n/a — 


I. v;i: + a+ 


/A-g \* 

lx — aJ 


f *»^A+g+ */a: — 
l/s/A+g— »Jx—aJ 
'Jx + a+ is/x — a 
•Jr+a— fJx—a 
s/jr+g 3 
•Jx — a r 

i±f=9 or, 


4 -g 


- if 
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3 0) i4A:2-37A:+5“i4r®-2a:-35r + 5 

-2A:(7A:-r) S(7r-0=-(7t^-0(2r-5) 

(ii) (i+a)2(i+c®)-(i+f)®(i+fl®) 

=(i + rt3+2a}(i+tS)-(i + fa + 2f/H-fl®} 

=(i+«®) (i +£®)+2<i(i+r®)— (i + t®Xi+a*)-2t(l + o®) 
= 2(a + ac® - a’tf)=2{(a— t) - a/ia-c)} 

= 2(a-f)(i-at) 

(ill) ;«* — «^+ 2 //(wj’+ «®) — 

= /»* — »* — ( + «■*) 

= («/* J- ;/®)(;«® + «® — w/®+ w®) + 2 ii{m^ + «*) 

= 2«®( »«® + «®) + 2«( w/® + «') 

= 2«(;«* + «){//(>« - »)+ »z® — MU + w®) 

= 2 ii{m + tt)(tiM - «® + «/* — MU + «®) 

= 2 Mhl(M + n) 


4 Out of every 4 lbs sold he clearea J lb of the whole 
quantity sold he cleared Now if r be the required number 

of loaves he cleared — 12£_ 4. i_ shillings 
2x12 16 


we have 


2X 12 X r6 


= 100-5-95 


5 


1 = 5 X 2 XI 2 X 16 — 1920 

a® j. 

{,a- b){a— c) {6 ~ c){6 — ay{c—a'f.c—b] 


- {aX^ -c)+ bHc - a ) + cHa - 
(a-^)(^-f)(r— a) 




=a+6+c 


a-b _ b — c _ c-a _ a+^+c 
ay-\rbx bz+cx~ cy-^az~ ar-^byArCS 
each of the ratios 

_ (a- 3 )+ ( ^-g)+(g-a)+(a + ^ 4 -c) 

ay +bv ■\-bs-^ cx cy as + ax +by+cs 

^b+c t 

v(a + b + c)+y(a+b + c)+'sia + b + c]~v+y+s 


MISCELLANEOUS EKtRCISES (4) 


5 S 7 


7 x(v+y + s)‘’24 lO 

j'U+j' + r )=48 (2) 

::(x+J’ + s)-=72 (3) 

T 5 y adding the equations, we have (x +y + e)-= 144 
i+y + S'=‘i2 (4) 

from (1) and (4), a: = 2, 
from (2) and (4), j' = 4, 
from (3) and (4\ r=6 


J 8 

a + c=- ~dx 

(I) 


X 


a-c—- — bA 

(2) 


A 


From (1), dx--\-(n + c)x - d=o 
Fiom (2), dx-+(a-c)x-t/=-o 
we have 

r I 

~tAa + c) + i(,a^c) — d^a- c)~- d{a4-c) 

A- X^ 

(« - 1) - rf(a + - c) - f>[a + c)} ~ {di - eP)* 

/ib{a - C)^ - //2(aa _ c^) - - fS) + bd\a + cf >= (A' - rf*)> 

or, bii{{a — + (a + cY — 
or, 25flKrt® + c^) - (a® - c’)f (5® + rf*) Mb^-cT-f 
or, c-v^® + + 2b(i) — + /f* — 2 bd) = (i® — (Pf’ 

or, c'lb^-df-aU-di^Mb^-d^f 

P rt® 

or, =i 

{b-dY {J>4-dY 

XIX. 

1 (r®-2ar + 3a®j-+fa®-4o;i: + 5rt*)' 

■= (t®— 5/Ji + 7a®)' + (r * — Tax + Qa®)^ 

(a:® - 2<iA + 3«®)^ - (r® — 7 flr + 

=■ f i ® - 5 aa: + 7<i®)- - (a.® - 4 < 7 r + Srt®)^ 

“ ' ^ ' f 11 

or, a:®-2<ir+3<i®+i’'-7ai + 9 ff®- 2 \i®- 2ai + 3a®j- 

- 7 «A + 9 a®}^ 
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=(t +/ + rXi-+^-+s--rj-^r-rji) 

+ J'r)(i- + vy~^c~rv) 

= («r+^ + c)'(x*+) — 2xj)+U"+-'“ 2ri) 

-(rf + //+r) |tr-jr+(r- i)-+0 
= ('; + /' + <■ )[( /i -«)- + (« — c)' +(<r — 

— 2(<7 -»- /» + c)[il^ + ^ • + -he- Cit) 

= 2(ri® + — ^adt ) 


6 


/’’{a - c) - f) -cy/i-t) 

ot , n'[l) — i) + fi’xit — 1)= ti-lt- 

or, «*(/» — r) — n‘hc — n^h" + a"bc + ab'C + al^ — ab^i —t\ = o- 
or, a\ab - itt - be) - abl^ib -ac- be) + b^ab -ac- be ) = o 

or, {nb - fft - f'l ) — ab-^-b") «= o 

Hence either nb~ai-be = o ( 1 ) 

or, rt *— «//+/<*’ =0 ( 2 ) 


From (i), 
.ind from ( 2 ) 



I 

c 


a*+i*=o^ 


7 The gi\cn c\pression 

= /(27p272X73+T^) /2(3r2) 

(s/S+sj^* 

^/3+v/2 3-2 

8 r rom the i st and the 2 nd equations, w e ha\ e 

l__ y 

' {f+ft)lc+b)-{/j+b)'i (a-^b}{a+c)-{b + c)'‘ 

I 

"’(a+b){bi-c)-{c+a)* 

{c+ayc+b)-la+b)^ 

(a + b)(/> + i') — (f + a)- 

nnH 1 . (a-t-^)(o+0-(^ + c)® 
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KEY ro ALGEBRA MADE EASY, VOL 1 


from the 3rd equation, we hive 
la-¥b){b-k-c){c+a)- {a + bf {a-\-b){b-^c'^c-\-a) — ib-¥cf 
(a + b){b + ()-(c+a)^ {a + b){b + c)~ic+a)^ 

+ (r+fl)=o 

wehAve 3 i(a+b)(b+c)ii:+ii)" — {‘i + bp — {b+cy~{c+ ay = o 
or, {(rt + ^) + (3 + f ) + (ff +rt)}{(rt + b)- + (^ + tf)® + (t + «)® 

-(a-\-b)(b + c)-(b+ c)(c a) - {c + at a ■\rb)}=o 
or, 2la + b + c)l[[ta + b)-{b + c)y + {(b+c)-(c+a)y 
+ {(c+ a) - (a+b)y]=o 
or, (a + b + c){(a — cy + (b— a)^ + (r- by} = o 
or, (a + b + c)2(a'^ + b‘^+c'^—ab - be— ca)=o 
Thus rt’' + A’4-f*-3rt^i:=o is the lequired Eliminant 


XX 

1 a{b + cy + b'c+a)^-¥ r(a -Hi)* - 4nbt 
-alb-^cf+bic+ay- 2abr+c(a+by-2abi 

= a{b + cy + b{c'’‘ + a^) + c(a*+b'^) = a{b + C)'^ + nHb + c) + bf(b4-i) 

= (^ + c)(«* 4-a[b4-c)-\-bc\={b + c)[a + bta + c) 

2 t + rtNa® i" — ® + ac^r + yi'^bc/ a-v- — (a"* + b'^)x + a(a'' + b^ + c'') 

/a®t® + a''r® \ 

—x*(a" + <6’’) + ae^x + 3a*^f 
-■r®ia® + 3®)-a(a® 4- b^)t 
jt a(a'’ + c®) + sa'^be 

ta(a®+a’’ + c®) + a®fa®+ b^+ e') 

— a®{a® + + r’ — jabc} 

H ence, we have a®(a® + ^ + - 3 abi) = o 
But since a is not zero, a^ + b^ + — 3abe=o 

or, 

3 The given expression 

_ - {m/5* - £*H me- - a*) + a*/5"(a* - ^9){ 

'a^r(a® - - c2)fr'2 _ ' 

Ca^-3*y^*-c*Kf2-a*) I 
adrfa* - b^)(b^ - O c* - a*) “ 
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4 a*{b-c) + d*{c-a) + c*{,a—i) 

= aKb-c)- alb* -c*)+ bdj)* - c^) 

=(b— f ){a* alp^ + b“C + bc^+ c®) + bc{b^ + be +c'^) 

=(b — c){b'Kc- a) + b-c{c— a)-{-bcKc -a)- a{c^ - «*)} 

= (^ - c)(c— a){^® + b^c + be* - a(c* + ac f a®)} 

= (^ - c)(c - aX - e*(a -b)- da* -b*)-(a*- b*)} 

— {b — c)(c - a)(a - b)[-c*~c{a-^b) — {(^Jrab-\- b*)} 

={a — bYb — c){c—a)l — d* - b*—c*- ab-bt,- ca) 
the reqd quotient= —(a*+b*+c*+ab + bc+ca) 

5 a+b + c=o , a+b=—c 

{ii + bf=i-cy>=-c* 

01 , a® + 5a^i + 1 oa®i® + 1 oa*b* + ^ab* +b*=- — c®, 
a® + ^ ® + c® = — ^abia* + 2a®^ + 2 ab* + b*) 

= — 5a^f(a®+ b*) + 2a^(a + b)} 

= — 5a^(a + ^)(a® + 3® — a^ + 2a^) 

■= - 5ai(a + b){la + bf - ab} 

= 5adt(c®— ab) 


6 


a 6 

+ — =2 

x+a-c x+b—c 

a , b 


or, 

I ; + 1 — — =0 

v+n-c x-k-b-c 

x-c x-c 


or, 

4 — =0 

x+ti-c x+b — c 


or. 

f*-c) '|_o 

It+a-^- r+b-c) 


either x—c=o, whence x=c , 


1 — =0 

x-^a-c x+b-c 

1 I 

JT+a-f x-¥b—c 

—X —b-^rC=XAra-C 

2x = zc-b~a, whence r = - ^ -— 

' 2 

, a + b 


5 
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ax+by-¥cc=a+b-¥c (i) 

(=) 

ib+c n + c 

^+-^=l + i ( 3 ; 

t/ + t rt + < a b 

From (2), +-H^=2 

i+f a+c 

From ( 3 ), 

2t(a -b) b a-b 
b-hc * fl a ’ 

fjom (2) i+-^JlL=i 
2 rt+ f 

or, -i_=- 

a + C 2 

or, 2^'=ff+<r 

«+t 


Lasth, from (I), + ^ +f 

2 2 

or, cc=a + b + G — ^^^ — c 

2 

n+T^ ' rt+3 


8 Let r+j’ miles per hour be their respectne rates of u alking, 
and c miles be the required distance 

Then \\ e ha\ e. 


and (£:ii3)±}=ii±t£zi]^, (,) 
J' r 

From ( 2 ), we ha\e 

(r- 1?^)+ f + i3 j-(g- i) ^ 


or, 
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or, 



t+j 


Also from (i\ 


x+y 


3 . 

-} 


or, 

md 


from (2) 



from (3), r<=4 


J’=3 


( 3 ) 


ilic rcqd rates me 4 and 3 miles per hour respectively, 
and the rcqd di*»tance=!-3^ miles 


XXI 

1 I tA + f)’ + ( t + «)- + (fl + /')’} + ^‘{c - ff) + f"(rt ^ ^ )} 

*= 2 (/»* + /^* + ^ ® -c)+ iHc - fl) + 

•=- 2{rt’ + rt(^ + c) + (A’ + “ ^)} 

» 2 frtV^ -<■)+ aW - « ■) + ftW - O - + /JV - - O 

- i(/r - f J) + f) 4- - f=) + fic(P - O} 

= 2 - <rH r<(rt - fi)} 

2 1 lie left-lniul esprcssion 

(fi-cy<+(c-at'+(ft-/^)'' 

3^ r f f - «H- 17» - - 3<7^(n - f; ) 

(a-/0y.6-c){c-a) 

^ - {6c(fi - f) + - "> «/>(« - //)5 “ ’ 

3 a+i+c^o 

n + ^= -c, ^+c= — fl and c+a= —b 
ab + b* = Ifl ■{■ a{a+ b) 

=‘b^+( — b-Cj(—c)‘=b^+bc+{'' 

^e^+Mb + c) 

=c- — (c+a){ — a) 

= C-+flC+<l'*, 

»• + (tb + b’ b~ ■{■ be c-=c^+ac+a~ 
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4 The left-hand expression 

= — 6aj -t- -1- — 6^ j + gS® -I- — 6t j -1- gt- 

= 3 {s* - 2 J(« +b+c)+3{a^- +!>’■ + c^)} 

= 3 {jS- 2 jS-t- 3 (rt*-l-^“'+ 0 } 

= +i^+c'^)-la+l>+ c)^} 

= 3(2el“ -I- 2i ^ -h 2f® — 2fli — 2if — 2Ca) 

— 3 {(a^ +1)-- 2 ab) +[b^+c^- 2 bc) + {j? + n® - 2 ac)} 

=3{(a-6r+(6-cr+(c-ay} 


5 a'^ + 2ab-2ac-2b^ + 2bc 

=(a’ — 3®) + (2ab - 2b^)—l2ac — 2bt) 

= {a + b%a — b)'^ 2 b[a — b) — 2 c{a~b) 

={a- by a + A -t- 2 i - 2 f) =(« - b){a + 3 ^ - 2C} 


6 x* — 2 v^^Sx^ — Ax + ^ \ 2 i*— jr® + 6 jr®-t- 2 A + 3/ 1 

J x*-2x^+S^^-4x + 3\ 
x\x* +x^+v^ + 6x 
x^+x-^+x+S 

x^+i^ + i+6\x*-2x^+Sx^-4r+3fx-3 

Jx*+x^+r^-h6x V ' 

~- 3 x^ + 4x — lot:-t -3 - 
-3rs-33r®-3jr- i 8 
7 \ 7 x-- 7 x+ 2 i 
x^-x+3 

i®-r-t -3 \ / r-h 2 

J t®-.y® + 3 r v. 

2 r''- 2 r-l -6 
2X^ — 2x + 6 

The required H C F =r-—x + 3 

7 i+/\cn^+bx + c f ar^ — a/x+{a/^+b) 

) ax'^4rafx^ V 
— afx^+br4rc 
—afx'’—afhc 

{aP4rb)x4rC 

(a/^ -t- b)x +/{aP -h b) 

-/(a/^ + b)+o 
we must hive —f{af^4rb) + c=o _ 
or, af^4rbf-c=o 

Similarly by dividing a'x'^4rb’x4r<i', we get af^^rVf-d =0 
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Hence, b> cross multiplication, we have 

P f L 

- 0 ^ + cb' — ca' + ae ab' — bal' 

ueKct ( » Y- - 

cb' — bc’ \ab‘ — ba) {ad -cap 
{ad - caY={ab'^ba')'‘{cb'—bc) is the Required condition 


fi = / (suppose) a=bk, b=ck sxiA C’=dk 

and 6=dk^ 

a dk^ ,, 

?—r-‘ 

a I =« s' «® + + d^k*~d^i^ + iPk^ 

’ ti*£+ di + b-ctfi V rfS/i-B dk+d* + d^k* dk rfs 


/rt'Sil“ + //U“ + rf6>lU 
V rf3^a+fl'i + rfsX6 = 


/J^yF¥+eF+d^) 


= Jyfe»=i63 

Therefore a d>= ^ s b*c+d* + b^cd^ 


XXII 

1 The left-hand expression 

= a{b - f){ i + a{b + 0 + a?bc} + b{c —a){i+b{c+a)+ b^ca} 
+ c(a - b)[i ■{■ c{a-\- b)-\r c^ab} 

= [a(b -0+ 6{t - fl) + c{a - b)} + {aS((>s - c") + bHc^ - a^) 

+ cKa - 15)} + abcia^b - c) + b''{c -a)+ c\a- b)] 

= abc( a-b){a-c){b-c) 

2 a+b + c=o a+b^-c {a + by — { — c)^ 

or, a^ + 7«“» + 2irtB^s + 35a*i'* + 35rt»i< + 2ifl:3i5+7a3(.+^T= 
or, d'+b'^+c''=- 7ab{<^ + ^a*b -1- saW + S«®is + ^ S) 

= — 7ab{{aP + ^ ®) + ^ab{a^ + b^) + Sa®i®(a + ^)} 

= — 7ab{a + b){a* — a^b + — ai® 4 + Sfli (fl® — ab-{- b^) 

■\rSa^'^)} 

= 7 abc{(d + 7.d^b -I- 3a*’A® 4- 2ai® + i*) 

= 7fl^«.{(n‘ -1- 2flSi® 4- i*) 4- 2flJ(a* 4- ^*) 4- 



566 


KEY TO ALGEBRA MADE EAS\, VOL I 


= labcKia^ + JPi- + aW) 

=-'}abc[p?-\-l^-\- o.b'^ 

= jabc{[a^ + b'^+ lab) — ab}- = •jabc[{a + b)- - ab} 

= Tabc(^—bf 

3 x-i-/\ax- + bx + cfrtr — (af—b') 

J ax'^+afx V 
-x{(>f—b)-¥C 
- x{af-b)-flaf-b) 
f{af-b)-¥c 

we must ha\e f{af—b)+C‘=o 
or, af- — bf+c=o (i) 

Similarly bv dividing (i'x- + b'x + c' 
we get a'f^—bf-i-c’=o (2) 

From (i) and (2), bv cross multiplicition, we get 

n _ f _ I 

-be +b'c ca’—ad —ab+ba' 

or -Jl ' - P 

’ bc-bd a'b-ab {ad-ca^ 

or, {ad -caf=(a'b-ab){b'c~bc) 

4 Let jr yds be the length of the course Then A ran a 3ds 
while B ran (r— i)— 50 jds 

i (t - 0-50 
20 19 

or, i9ar = 2or— 1020 

x= 1020 

Thus the length of the course is 1020 \ds 

p-q 

^ (P+q)l^ + g+r)-q{4P + y) + r(p+r) 

p'—q”. 

_ {p + q)'^-4pg + r{p4rq+fi4-i) — 5gr 
p^-qi 

_^p4rq'p-4pq-Vir{p-q)Jrr'- 

p--q- 

A P-^f + Mp-q'i+r'- {i,-o + i'P ' 
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6 Putting I for - A*, j for /»* — c® and c for f® - a*, we have 
the numer’itor=A-*4-_>*+r‘'=3aj'^ f r+j'+r=:o] 

= 3(a + c^c+a)[a - />X^ - - «) 

Simihrly putting r,y and r for ti— A, b-c, and c-a respectively 
we ha\ c 

the dcnoni'intor = 3(11 - b){b — f)(t — <1) 

the Icfl-lnnd expression >={n + ^)(^+c){f4-«) 


7 r+j'+r=2rt + 2^ + 2t (1) 

fJi +bj' + cs=2bc+2Cit + 2ab (2) 

+ (f-<Tlj'+frt-^)r=o (3) 

From (1), (i - 2 ^)+(j*— 2C)+(f — 2rt)*“0 

From (2), tt{r-2b)+ b{}‘ - 2e)+ cis - 2n)=o 

Hence, we have, 


or, 


1 -2 fi y—2C _ Z-2<t 
c—b a~c~ b-'tt 


/ (suppose) 


r=:(c-/;)/ + 2^, ; ■=X(rt-<r)+2f and c = X(^-rt)+2a 
from (3), we gel 

~Ub-c)--\- 2 blh-c)-l.ic-a)--^- 2 c[c~a) 

— i((<7 — i)® + 2rt(rt-^) = 0 

/ {(a — i )® + (/; — f)® + (c— rt)®) = 2(rt® + i® + c® — — ca) 

= 2 {{o - i}® + (i - f)® + (c - a)*} 


Ji^i 

1 = t— d4*2^*=“A + c 
y = a — C-\-2C=a + c 
and 1; = /»— a+2a'=a+^ 


8 

rti +<y' + ii;=o 

(I) 


< i +^j’ + ar‘=o 

(2) 


+aj' + cr'=o 

From (1) ind (2), we get 

(3) 


A=/(ac-i®),.j's=^(it -oS) and r=^(ai-'c®) 
from (3), we get /{i(ac- J®)+a(Ac- a®)+e(ai -cS)}*=o 
or, a®+J®+c®- 3aA<r=o 
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XXIII 

1 The left-hand expression 

= {(> - f){ I -h a\o + f) + -H (f - «){ I + ^ '{f + «) + ab^c) 

•f +cHa-{-b)-\-abc^) 

={{a-b)+(b-c)+{c-a)}H«W-c'‘)+b\c^-a^) 

- 1 - c\a ^ — + abc{a%b - f) + b\c - a) + c^{a - b)] 

=0+0+ abc{aHb -c)+ lfl{c — fl) + c®(n -b)) 

= abc{a +b + c)(a -b)(a- t:)(b - r) 

2 2ir^- i3r+2’^2ir®-7r-6t +2 = 7tf3.i - i)-2(3r- i) 

“f 3 ^- i)(7r-2) 

28 jr®- I 5 i :+2 = 28 r=“- 8 x- 7 i +2 

=4r(7r-2)-(7i-2)=(7T-2K4^ - «) 

I2i®-7i + 1 = i2^*-4t -3^ + I 
=4t(3i - i)-(3-i - i)f4i - J) 

the reqd L C M =( 3 . 1 -i)( 7 t - 2 X 41 - i) 

3 {x\-yf-v!-f 

= 7r^'+ 2 ix"_j'®+ 3Si'*j'‘+35;i"j'‘ + 2 n *;’*'+ 7t^'“ 

= 7xy{A * + 3A^)'4 St^j- + S r^’ + 3 r;'* +j'®) 

= 7 r;'{f X ® +j ® J - 3 1 t ’ + j ’) + 5-1 x +y)) 

= 7rj'(x +^'){-=i ^ iJ'‘’+J'’ + 3-^Jlv2-i_j*+j2) 

+ 5 ^y^ 

= 7tj'(v+j ){(t^ + 2i‘’;'-+J®J + 2x7(t®+^')+ t-j"} 

= 7 jy fjr +y){( x * +j + 2 x;'(.r* +,v*) + x - 1 
= 7xj (x + j'X X 2 + +X-J ) ’ 

(x + j’)'- IS divisible b\ (r®+ xj +j’S)® 

4 The left-hand expression 

= 3f^- 2t\a^ +b^+ c^) + + cW) 

= 3/1 - 4 /* + + ( 5 V + cV-- («®( 5 - + ( 5 V + c”a^) - /♦ 

= (rt2^3 + ^3^3 + ^^3) _ 1 (,,2 ^3 + ^3)2 

= {a^b^ + iV + cV) - 1(«* + 15< + + 2a^^ + 2(5 V + 20 V) 

= K 2 « V + 2 ^ V + 2 c®n® — — f*) 

= K 2 ( 5 »(rt« + r«) - (flS - f”)* _ 

= l{b%(a + c)» + (rt - f)S} _ (flS _ fSjs _ ^4} 
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+ O* -h*- («- - c®)® +(« - cW) 

= + Cf - n- (« - 0®{(« + C®)® - ^®)] 

= 3 [{(«+ 0 ®-^W®-(«- 0 ®)] 

=J(a+f 

= 3:f2j)(« + A + C - 2i)(rt + b + — 2tf)(rt + ^ + c - 2«) 
= )(2J)(2J - 2^)f2f - 2C)( 2 J - 2rt) 

= 4r(j-a)(9-3Xj-0 


5 We hive 

3 2 

or, i+r®v' +J'y +2;irr'+2j'y +2ir'_j'y 
= l + rSi' +yy*+:i*+y + r'^+y^+Ay*4 r'V 

2 3 2 

or, x^-ixx' +x' +y- 2 jy+y +ry +;r®y®- 2 tr'}y=o 

2 3 2 

or, (i-r) +0'-J'') +(2y-i'y =0 

In Older ihit this condition be fulfilled it is necessary that each 
of these thiee terms be individually zero 

v-x'—o whence ;r=t’ 
j - j ' = o w hence y =y' 


6 The numeratoi 


= tt*b- a^b~ + a-b^ — ab* + b*c— b^c^ + b^c^ — bc* + c*a— «®n® 


= a*(b -0- aW - f®) + oHb'<- O -a{b*- c*) + b^c{b - c) 

+ b(^(Jb-c) 


= {b — c){a* - a\b + c) + a^(b- + bc+ c^) 

- a{b^ + b^c + bc^ + c’) + b''c+ be) 
=ij)~c)^ji>{c~a) — bhi^c— «)+WcS- a^)-abL{c- a) +ah(c—a) 

={b-c){c-a)[b^ — A®a + bc^ + abc + a^b — abc 

+ c^c — a(? — c?c — «®) 

= (^ - c){c~ d){[?{b - a) + - «) + nHb — a)} 

=‘{Jb-c'%c~ a)(^ - a)(c- + ^- + a®) 

Ihe denominator 


= a®^® — a®i® + — 5®c® + a’c® — a®c® 

= as(^* - c®) - a*(i5s - c®) + b^c?{b - c) 
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= {P— cA — £®)+ 3-^- 

={p— c^ld^c" —a~) — a-p{c— a) — a-d c~- a)] 
= (^— Cfc— a ifrc — V^a — a^b — o~C) 
={p—c)i[c—ay\ab[b— a)-i-cb^— a-)} 

={b — cy'c— a, lb— a fab &£-^ca) 
the required result 

t7b~bc-^^a 


a—&— 

■0=0, a-rO=—C («r-i- 3 ) 5 = 

— 0® 

or 

t^~^a^b — 10 fb-— ioa?b' 50^*-*-^= — 0® 


or. 

0®= — >ab^^a^-^ 2 a-b-^zab--~b") 
a — ^^^Z^=—ab{a —lfi-*-iab{a—b'i) 



= — ada -^bfa^ — ab-rb^~ 2 ab) 



= — ab[a-^b‘(a^-^ao-rb'^) 

(A) 

-Again 

a+b—~t {a~bf=—d 


or 

rt- _ 2 aa'a •^^)= — 


or, 

tir — e^—d^=—^ab{a^b) 




. (B) 

Last]\ 

^a-by=c^ 


or 

'‘L 

11 

!& 

1 

»<> 

ta 

ri 

\ 

5 »^ 



a’-p'+c-^zc'-zab 

- — =d-ab 



= {a-^b)^-at> 

^a^-ab-b'- (C) 

Thus from {\), ^B) and (C), we ha\e 

o’ — t^-7-t^ a~ — b~-rC~ 

5 ~ 3 2 


8 


From the 2nd equ ition we qet o-ji-— i-i*— =n 

- ‘ ^ a--^b- 

From the 3rd equation we get 1=0 

b\ cross multiplication, w e get 
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nnd H, 

from the 31 d equation, we get 

lt/> <?S-(,l» + /,-*) + ig s («S + 32)_^S ^ („2 + ^s) 

or, fl>V- - + ^*) - 

+ lapbq s (rt^ + b'^Xp- + ?») - /V-* - («* + 

“ (fi- + IflUg'^ -p“) 

or, pYf't^ - n - ('*’ + ^^)(aY- - + «y - + ^Y - W 


or, 


or. 


or, 

or, 

or, 


= — zapbg s* («■* + b^HY + 7*) — fi‘ 9 ~ — f <*■* + b"^)" 
PYY - b")- + (fl" + - {nY - bY)- 

- 2pY(^* - b*)laY - bY) 

= A^iW-pYiY +y)(p-* + g‘‘) -fiY - Y + 

(rt- + + (aY+bY)'} 

= + 2a*bY + 2a’b*p^ + 2a^bY 
+ — a^b^^^ — a^b*g^ + b^p^) 

= ipYiP^bHa* + 2a"i5+ i«) + aSjr»(rt* + 2a^'^■\■b*)) 
«= 2pYY + b'Yip-b '^ + 

Yg- + bY)’ "^PY “ ^PYY9’ + “ o 

{a‘g^+bY-pYf'‘0 
aY-^bY^PY 


rt* , b’- 
/- g^ 


I IS the icqd Eliminnnt 


XXIV. 


1 


Trom the ist equation, we get (i -rt)+0'“^) + ("-i^)*=o 
From the 2 nd, we get - n) + cO--^)+a(r- c)=o 

bv cross multiplication, we get 


a ~a _ y-~b c-c 
a—c b—a c—b 


k (suppose) 


From the 3rd equation, we get 

c[?- -«) + «(>'- i)+i(r-c)=o 
/ {c(rt - c)Ara{b - fl) + b{s - c)}=o 
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or &=o (Supposing 

the othei factoi to be not zero) 

we get r-«=o, 

or, x = a 

y--b=o, 

0 

11 

M 

1 

II 

0 

0 

11 


2 Let v,y and ^ be the three parts 

we get ir+^+r=243 

Also, -=- 2 !=^.= /' (suppose) 

234 

x=2i, y=3i and ir = 4A 
, we get y((2 + 3+4)=243 
or, A =27 

t — S 4 ) J'=8i and £= 108 

3 A{a^+d^+c^ + tP)=(a+6+c+({)l^ 

=a^+6^+c^+a'' + 2ai> +2ac+ 2ad+ 26c 

+ 2 M+ 2 cd 

01, (a^+6^-2a6)+(,d^+C^-26c}+lc^+ii^-‘ 2cd) 

+ (rf* + a* — 2<rrf)+ (a® + c® - 2ar)+ (r/® + — 2 W) = o 
or, {a-bf+{b- cf+{c— a'r+(a - cY+{d— b)^=o 

In ordei that this expression may be equal to zero, each of 
these squares must be individually jero, 

a—b—c^d I 

4 The given expression 

= - £■) + 3 (r - «) + (a - ^)} - 2 j{a®(^ - 0 + - a) ^rC-ia-b)} 

+ {aHb — c) + b^U — a) + c\a — ^)} 

=o-{a-\-b + cXa-b)[a-c){b~c)+{a + b + c)(a-b){fl-c){b-c) 

—o 


5 We have 


a 

I 

1 

II 
0 

(0 

as-b + cx =0 

(2) 

ay + bx-c=o 

(3) 

from (0 and ( 2 ), we get 


a _ b c 

(4) 

xz-y -yz -X - 1 + r'2 


and 
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From (2) and (3), ne get 

b c 

+ rr+_>' 

Fiom (1) and (3), we get 

a b c 

r+rj' — j'+i \-Vys 

from (4) md (5), wt get b\ multiplication, 

flS 

(t-s‘){cv+}y) 
a"- c- 

1-1- 1 - 5 * 


Siniihrh from (5) md (6), we get 

rt* _ 

1 - 

from (7) ind (8) 

b^ c- 
i-c* 


(5) 

( 6 ) 


(7) 

.( 8 ) 


a \ +^j =0 
t j -J- ij'^o 
1=0 

From (i) and (2), we get 

J xy 

b —a’^a—b 

a— b j a— b 

we get 1 and y = — — 

— rt b 

from (3), we get 
iii-bf Ui-bf 
flS b- " ‘ 

or, b\ rt - i)’ -f rt*,rt - b)~ — rt®^® = o 

or, (rt-^)’(rt®+^®)=»nS^® 

■ rt*+^S I 


•1 

or, 


or, 


rt'^® \a-bf 

-1+1=; ' 

^5 « i'i t 


a”- b* {a-b)^ 
Which 15 the reqd Elimmant 


(0 

(2) 

(3) 
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7 Let the common factor be x-^in Dividing ithe ist 
expression by ;r - ;//, we get 

r - m\ax- ~-bx + c/av + (a»i - b) 

{ain~b)v + c 
\am ~b)v — + bm 
ani^-bm-^c 

We must have am^ — bm-^c=o (i) 

Again dividing the and expression by we get 

r - m \dx^ — bx-¥c(dx^ + dm v + {dm- — b) 

Jdx^ - dMV‘\ 
dwx^—bx+c 
dmx^—dm^ 

(dm^—b)xi-c 
ld»i^-b)x - dtn^+bm 
d»i^-~bm + c 


We must have //;«®-^/«+f=o 
Piom (i) and (2j, atn'^=‘dtn^ 


or, 

or, 


a = dm 
m = % 


or, 


from (2), d(%)-b- + c==o 


a® ab , ^ _ 

1- c=o 

li* d 


or. 


a^ — abd+cd^ — o 


(2) 


! 


8 {a + b+c'^—a^+b'^^c^+3{a+b){b + t.Xc+a) (E\ 6 Page 91) 
{a + b){b + c^c+a ) =0 

Hence at least one of these factors must be zeio 

Suppose (fl + ^)=o, then a+b+c=c > 

Again (a+b) is a factor of 

(Page 109- Cor 2 of Art 7) 

a"ii+i+^ai+i_o 

a’l+i + ^ai+i + f ai+i _ ^2ii+i 

=(a+^+0®'*'"i 
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XXV. 

1 W c yei 

^ a* + i’c- - 2 a'/>c - 0V - c'a - ad' + aV>c) 
t+j'+£ -ab-bc — ca 

rt(rt^ + <5® c"* — y tbc) 

rt- + — ub — bi~ cti 

^lZl 5 ^((i + b + CjU +} -*-r> 
a 

SmilirK 11 can be pro\ed that +f)(a + y + r) 

b 

and — “ = (rt + ^ + r] (r + j + r> 

r 

we get =(rt + i + ir)(:i +j + j) 

it b c 

2 4 fbi:+ti^- - (b^ + fS - rt* - 

= {2(i5c + W; + (b- +c--a-- ff^)}^z(bt + (tf/) 

-(^s+c=-«s-rf*)} 

= {(i- + c- + zbi") -(a’ + f^— 2aff)}{( -r rf* + zat/) 

~(b’+c^- 2 bc)} 

= '(b + 0= - (rt - - (t> - cy-} 

=(b + c+a-tf)(b + i:-a + i/)(a+(/+b-c-)((i-^{f-b+c) 

= (2J - 2#/j(2J - 2rt}(2J - 2b'f.2S—2C) 

3 Putting r for ^+c-rt,j for f+rt-^ and r for a4-b-c, 
we get r+j’+s^a+b+c and x^y^ 2 (Jb-a), 

v-z— 2 {c-b) and c-r= 2 (a—c) 

{b + c-a'^+ic+a-by + (a+b- 
— j{b+ c— a){c+ a — b^a+b — c)=r* +j^ +s^ — 

= l{r +j»'+ s){fT -yy+ O’- -)’+ (c-x)s} 

I t=i{a + b + c){4(b - ay + 4ff - bf + 4(a - c)*} 

= 4[iO P ^ + t:\ib -a)’ ■>(■(€- by + (a - c)®} 

= 4(«s + + c’ - sabc) 
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4 (*zf 4.e^+fz£)( " +-i-+ 

\ a 0 c J\o-c c-a a^oj 


■t 


bc'\ fi~c)^radj:—a) + a3(«— 
abc 


} 


\ (Ji,c—eC){a — b)-\-b{b—c)'a~b') + c[jb — c](c — «) 1 
I {a-bXb-c){c-a) I 

(a+c)—ac}+c{—c^+c(a+b)-ab}'~~i 
_ f -({t-b)(b-c)(c-a) )r a{-a^+a(b + c)-bc} + b{-b^ + b 
\ abc jL (a—bXb — c)(c--a) 

= — {a® + + c® — a^b+c) - b^Cc - a) ~ c\a +b)+ sabc}] 

+ gabc 

_ (fl®+ 3® + - ^abc) — {a^b + f) + bHc+ a) + c- (a + ^ ) + ydtc\ 

abc 

■\-gabc 

_{ a-^b-\-^[c?-^-b- - \rt?‘ — ab — b c— ca) — (a-t-b + c)(,ab + 3/r 4- ca) 

(Ac ’ 

a-o-^gabc 
abc ^ 


5 (suppose) 
abc 

x=ak^y=bk ?^\\A s=ck 

A®+a® + aSk-^^i) _ ms+j) _ cs(^2+,) 

r + a j'+^ ^+£: a{k+i)'^ b(k+i) c{k+i) 

= \'~ -(a+b+c} 

k+i 

:Vlso (^+J' + g)‘ + (g + ^+f)- 
X +y+z+a-\-b+c 

_^®( a + ^+c)®+ {a+k+c)~ (^®+ I )[a-\-b + c)- 
k{a+b + c)-\-{a+b-\-(.) (k+ j)(a + b+^ 

T1+“? ' £® + C® (x+v + g)g + (rt + ^ + c)2 

r+fl ■~r+_y+r+3+3 + c 

6 <«+3;'+«=o 

a.bc 

- + - + -=o 
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■Froni<i), we get 

{i-+j'- + r2 +-rj ■{■}•£ ■^zx)f.ax + by ■\rCc)—o (3) 

From (2), we get 

ayz + ^ rz + czy = o 

or, (i+y+z){ayz-x-brzTCi})=o (4) 

From (3) and (4), we get 

ax^ + 6y ‘ + «" J- aix^y + x-z rz® + 2xyz -^y-z -^yz-) 

+ b'x-i \-z + ry-+xz^-{- 2 xyz+y-z+yz') 

+ e'x-y +X-Z + ry- + rz® + 3 xyz +y-z +j z®) «> o 
or, n.T® + 4)’® + rz® + (a + 3 + c){xHy +z)+z(j*+z®+ ayz) 
J-jz(y+z)} = o 

or, ax^+bj^+c^^+(a+b+c)(y+z){x~+x(y+z)-^yz}=o 
or, ar® + bj^ rz® + (« + A + c)' -i- r)tz + rX:r -‘-y) = o 


ax-Vby ■^gz=o 

(0 

hx-^by ■{■fz =0 

f 2 ) 

^x^rjy-^cz =0 

'(3) 


From (i) and ( 2 ), b> cross multiplication, 

x = b(b/-gd),y = i(^/i-aj) and z=k{ab-h’) 
from ( 3 ), we get 

\hf- ?b) + f{g/t -qf)+c[ab- 7/®)} = o 
fgh-bg-^fgh-aJ--rabt.-ch-—o 
or, a3c+2^A-<y^®-3"®-c3®=oisthereqd Ehminant 


(n) rt(y+z)-r (i; 

3(z+;r)=j' ( 2 -) 

£<r+^)=z (3) 

From (I), we get r-aj -az=o (4) 

(3), bx-^Jrbz=o (5j 

(3)1 cx + C}-z—o ( 6 ) 

From ( 4 ), and ( 5 ), we get 


ar= -it(ai+a), y= -k{ab-\-b) and z=k{ab~ i) 
from ( 3 ), we get b{c{abJra)J-(^ab-\-b)+ab- i}=o 
or, «r+ic+a5-i-2a3f=i js the reqd Ehminant 
37 
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al=bm=cn 

+ bh/P + PtP = rt' V4- ^ + d^-n 
From (i), we get 

/•2,,2 

and »P =- — - 


wT ..Mi 2 I . 

We get P^rvP=chP\^-^^^^ - 

from (2), we get 

c*«2(a2+^*) . ,,2 _ , 

+ " 


+ 2^3 + 32^2 ^7) 

Again from (i) and (3), we get 

. rt'2 h'- r'2 

a/s+^;;i*+<;«3=iL-4.-^+lj 

a b c 19 ; 

from (6), (7), (8), and (9), we get 

ab'^P bPcP ccPb^ 

(Pb^ + cPP + bH^ ^ cPb^ + (PP + bH^ ^ a^b^ + a^p + b^P 

a'2 3's ^2 

~ a b ^ c 


or, tibc{bc-\-ca + ab)= 

i V** -I® 

1 a~ b- c- 

1 r~ 7 — 1 


\ a b c 

abc(bc+ca + ab) 

la'^^ b'- , f'S 

' a'b^c- 

\ rt b c 

or, L+l + i=^iL! + 
a b c \ a 
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Exercise (99). 

56jr*+49=6sr8 

or, 9^’’=49 or, 33:= + 7 3^ = ±^=±2^ 
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2 


zz^+io 50+ r® 
_______ 

or, I3«'=3=S or, 


icu:’ + SO = 525 - 1 50 - 31:2 
t:2=25 t :=±5 


Mi-+ >6 zt^+^_^ 

21 St2-ii 3 

or, Hit*- 1281®- 1541®- i76-42r*- 168= I02r'‘- 154a® 
or, 1281®— 4Zi®= 176+ 168 or, 86i®=344 

or, i®=4 x=±2 


r + 7 ^-7 _ 7 

r(t- 7 ) iU+ 7 ) r ^-73 
or, ( r® - 73 + 7)- - ( r - 7 )®} = 7 .*-(r® - 49 ) 

or, (t®- 73)4 7 ^ = 7 t(’'- 49 ) or, (i®- 73) 4 = ^*-49 
or, 4-1®- 292 = r®- 49 or, 3 r® = 292 -49 = 243 

or, r*=8i i = ±9 


t®- 1 j:'+l 


or, 


= 6 


(t-IJ® (A + I,® 

(x®+ l)+ r _ (a:®+ 1 )- r 
r-i i+i 

or, (T®+i){r+i)+r(r + i)-(r®+iXi -i) 

= 6(t®-i) 

or, 2 ( 1 ®+ I)4-2j.®=6i® — 6 01 , 3j:®=8 

or, 1^=4 i = + 2 


6 



, + 

V I — :r + 1 I +A — I ^ 

ot, 

1 -x~ 1 , V 1 +i + I 1 

-X r ,r 

or. 

fJi+r+i- \f I -T + 1 = 1 

or. 

Jl - X- ^fl+X = l 

or, 

l-t + i+ r- 2\^i — r*= 1 

or. 

2v^i — r®=iT or, 4(1 

or, 

r* 

il 

0 

n 


± s '3 
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7 (l+r+A:“j-=rt-(l-A+:r2)- 

j, 1 

or, {i+x+x-)-+{i-r+x-r = a 

or, i-fx+x^+i-x+x^ + 2(i + r^+x*y‘=^a- 

or, 2{i + x^+x*j^=a- — 2li +x^) 

or, 4(1 +i:®+;r<)=a*+ 4 (i +-^^) 

=- +4 + Sx- + 4X^ — 4a- - 

or a* + 4x- — 4a- — 4a^v^=o 
or, 4v^(a-- 1)— a*— 4fl*=a-(a® — 4) 

or, 2x,j a^- t = + aj{a- — 4) 

r=±— ^7=J 
2\l a-— 1 


( t — a)(x - b) (t + a)(x + d) 

(i - 7Jia)[x ~ {X +f>ia)lx + >/ib) 

Qj. ^ - v(a+i) + ad A^ + r(a + ^) + a^ 

’ A* - w/t (a + ^) + >/i-ab ~x‘ + ;/;r(a + b)4-in^ab 

or, Ar*+A:®(a + ^)(/«- l) + r*{a^(r«*+ i)-/«(a + ^)®} 

+ ;«®a®^®- t7«a^Ca + &;(;«— i) 

= r*-x^a + b){7fi—j)+x^ab(7/t-+ 1)— 7//(a + ^)-} 
+x//iab'a+ b)[ 7 /i — i) 

or, 2x^(a + bj(7/i+ \) = 2x77iab[a4-b)'77i- i) 
or, x-=77tab x — +^lmab 


9 


or, 


or. 


or, 


■or, 


ai + i + (aHg- 1)^ b'v 

ax+i-{,ah:^-j)^ ^ 

ar+i ^l <.+2 

(ax+i)-_{b’-x + 2)^ 

aV-i (^li-2)2 

(ax+ i)=+( agrg- i)_(b-x+2y-+(bb:-2)^ 

(a r + 1 )^ - (a^xs - 1 ) + 2;^ - (^ -U: - 2;-* 

2ax(aA + 1 ) 2{b*x^ + 4) 

2 (ar+i) “ Zb^x 
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or, 


or, 


or, 4 rti-rs=i'‘r® + 4 

4*'*t 

<J®r*(4a— i®)=4 01, ^r,y4«— ^*=±2 


±.by! ^a—lfl 


10 (a + »)‘T(rt— r)^=3(fl® — r®)^ 

or, (rt+;r)'*+(<i - jr)*+9(rt® — i*) >(<1®— r®) * = 27(0®— r®) 

or, a(rt’ + t®)+g(rt®-i3)=27(rt®-t®) 
or, 2(rt® + %®)=i8(rt* — r®) 

or, rt®+t®=9(rt®— r'*) 

or, ior®=8n- 


or, 



X 



11 



5.1-4-17 , i4A‘-n7 

x®-ii zt®-9 

Ol, 

54. 72 54 

2a:®-9“ 

or. 

-7" - .0 

X--II 2 A ®-9 

or. 

4 - 3 _o 

r®— n zt®— 9 

or. 

8r®-36<=32:‘ 

or. 

5 ®^®“ 3 


i = ±v'? 


12 . 


01, 

or, 

or. 


or, 


or, 


A®- 1 ;c® - 5 ^ t® - 2 r®-6 
a®- 4 ~a®- 8 “x®-S~t »-9 

] 4 — ^ I ^ I 4 — ^ I 3 

r®-4 r®-8 ;r®-5 x®-9 

a®— 8 — r®4-4 ;r® — 9— ;r® + 5 

__z4 :2A. 

(^2_4)(^s_8) (;r3_5)(i2_9) 

r*— i 4 J:® 4-45 = r< — i2A® + 32 
2.r®=i3 r=+^/V 
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13 We gel 


14 


or, 

or, 

or, 

or, 

or. 


J 2 {a+xy=^n 
J 2 = 


f a+x 




or 


a + (a^ 
n 




a+(a^—x^)- 
2{a + (fl® — r*)-} = 

1 4f3 

rt®— 1:®=^ — 

4 

(i + 2r)^-? ^ + 2 

(l-2X*)^+I (l+2.t)^-l 

(i-4y^)"-(i+2AF-(i -zr)- - I 
1 — 2 X~ I 


_^. (l-4a:®)^+(i+2a)g+(i-zy)®-l _.^ ,'2 
I+ 2 X —1 ''' 

or, -(r-4;r®J^+(i+2A)^+(i-zrF-i+(i-4^®)^ 

+(i+2;r)-+(l-2Ji)- + i=4^'22: 

or, (1+2X)^+(J—2X)^ = 2^/2X 

or, l+2i+l-2j: + 2(l-4A:‘’)- = 8r® 

or, (I -4jrS;- = 4r®— 1 or, ^ -4x^=i6x*-8x^+i 
or, i 6 r* = 4jr® or, 4;r®=i 

r" 

or jar= + i :is±L 



LXmCISL (lOO) 
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3 


4 


Exercise (100) 

1 S. 2 uorkcd out 111 the book. 


or, 

87 -yin 301 - i6i* 
ifir*- I2!vr* — 8/ 


or. 



or, 

r*- 8,1 •*■ 16= - J,\+ 16 


or. 

/i-4r-fV)= 



r — J i 

X =4+ 

or. 

1 71*” 85:1 4 2ifi«^65.t — Si^ 
2;,!*- 1501 —216 


or, 

ri-61 


or, 

i®-(ir 4 9 = -;!' 4*9 


or. 


1 

1 

03 

II 

1+ 

,3 


•* =-3±..‘=3i! or 2s 


5 


r\±S 

1 1 




-r -5 


or. 

r- 4 - 8 — 55.r- III’ 

or, 

jii*- 55313- -63 

or. 

^*-i’?r=— ; 

or. 


or. 



^-:i=±cV 


o>- -} 


6 


4(r>-33,).,„(..-4;r-6)+3(|-|) 

or, 41®- I4sr — ioi*-44r-6o+ *r- 5 
or, 6 .i'*-'29li *^65 

or, r=- 5 j"r = <V- 

or, 

or, Cr-Ti:)*-VA^ 

^=I§±1S=6I or -13 
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7 


4(5^®-3^^)=5(^®-7r+I2)+ ^ 


or, 

2or^ - 1 S’lA = 5.1=- 35 r + 60+ - 8 


or. 

I5:r®+ i 9 r =52 


or 




^5 ^5 


or, 



or. 

(r+i;;r-=3*^ 



’^+^.t!=±18 



r=-^j8± or -23. 

8 


2x 02 = 2 45J:-r- 


or. 

T®— 45T= — 02 


or. 

X^- 451 +(225)®=- 02+(225)- 


or. 

{x- 225)-= 030625 



X- 225 = + 175 



^ = 225± 175= 4 or 05 

9 


4 (t®+ 23 .r- 24 ) = 29r--8i + 1 


or. 

4 r-+ 92 r — 96 = 29r--8.i + 1 


or. 

25.r®— ioor= -97 


or. 

r^--4x = ~r- 


or, 

jr 2 - 4 r+ 4 -=-'{g + 4 


01, 




v- 2=+\'3 r = 2+}^/3. 

10 

Woiked out in the text 

11 

{ 2 x - 5)(3Jr- 7)-U - i)(+r- 3fr + 14> 


or. 

or “29^+35 — 5= — 42 


or. 

A--i 7 t = -72 


or. 

^=~I7+(V)*=-72+{J,•)= 


or, 




-r-V = ±J 



' = V ±5=9 or 8 



r\i uu«?r (loo) 
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12 


or, 


or. 


or, 


(j,!- iO(T-2)+(^r -3)(a +4)+ «3r io{2A- 1)®+ 12 
3-1®- i/t +22 + 2 t' 4 51 - 12 + 13:1 =4ai®-4oa + 10 + 12- 

35.v*-4n *= -12 

35 35 


or, 


or. 


r»-.Vt+(i,\)®=-rE+W 

“ 71')*“ 4 kVh 

» "7?,±-V-=>«'i 


13 h - lYi - i)+{, - ^)(t ~ J)«(i -JXi - 1) 

or, (7 -}){x- \)=ir - l)‘(t - 1 ) - (1 - \)} 

«r, (r- ]Xt - (1-1) 

or, + 

or, _r 

or, t-’-H,':t+(r8)®=-i+(r,:!)' 

or* (' -rlD'-'n'."* 

r~it°±U 

^ 1 or 


14 L+_-<° 3(^o^ t) 

«S 3(10- »)' 95 


or. 

40 _3(iO+t) r 

90 + 9 r-i 9 i- 90- lor 


3(10-1) 95 15 

15x19 3x95 

or. 

J 



lO-r 

95 

or. 

380 

= 90- 191 + 1* 

or, 

J-*- 191 

“ 290 

or. 

r’- I9r + (J‘’)® 

= 29o+(V’)® 

or, 

(i-VT 

= xr, V 

4 


r- V 

=+*'/ 


r 

= ij'+ *,"=.29 or - 10 


=^+ 3 ®- 5 o ^ 

izr + 70 


IS 3 (>o + r) 

J90 
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3A -50 _ i2r + 7 o 2r 36r + 210 -76y _ 210-403: 

’ 3(7o+^~ 190 15" 190x3 190x3 

21 -4r 
"IgxJ 
3^-50 , 2^-4^ 
io+:r 19 

or, S7jr-95o = 2io+2i;r-4Qjr-4jr® 

or, 4jr* + 76;r'=il6o or, 19^ = 290 

01 , + 1 9;r + (^'’)* = 290 + ( 

or, = 

A+^:?“±V t = -Jj^±-'yi=io or -29 


16 

17 


18 

19 


or, 


or. 


or. 


or, 

or. 


or. 


or, 

01, 

or, 

or. 


Worked out m the book 
y x+1 13 
x+i r 6 

A. + J X 6 

— !_+i=i 

A + I X 6 


-A + r + I 


I 

'6 


i(a + i) 
i:-+r=6 

x^-+x+(l)^=6+i 
(x+\T-^'£- 
x= — J + f =2 or — 3 

Worked out in the book 
A-2 ^ r + 2 2(;c + 3) 

A+2'*^3 -2 r — 3 

,_^+I+_j4_=2 + _Li. 
a: + 2 X — Z ^AT — 3 


•*’+l = ±# 


a:+2 a- 2 jr— 3 
-a: + 2+a + 2 3 

r*-4 ~^3 

4X-12 = SX^-I2 


A=o or ^ 



EXERCISli (lOO) 
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20 


We have 



\t-2 / \l + 2 / 6 

or. 

4 + 4^5 

V —2 X +2 6 

or, 

4(2: + 2 +2 -2) _ 5 

r-s -4 6 

or. 

481: =52:® -20 

or. 

Sir®-482:=20 

or, 

2:®- ¥-*^=4 

or. 

r®-¥^ + (>t )®-4 + (¥)* 

or. 



2 -=,* = ±¥ 2: = V-+¥ = ioor 


21 


or, 


or, 


or, 

or. 


or. 


or, 

or. 


r-6 x-12 5 

t-i2 r— 6 6 

. 6 .65 

t-l2 x-6 6 
6 {i -6 + x-12) 5 
(a-i2)fr — 6) 6 

72X - 648 = 51*- got + 360 
52:®- Teat = - 1008 

fa_i|:s.;i = -aojifi 
:p3_ina;,: + («l)3= _lD}m + (iU)9 

(^— r-^=±Vi 
2 ^=^’ + ”^' = 24 O'" 8 * 


22 


or, 

or, 

or. 


or. 


or, 

or, 

or. 


2£-_9_2£-7 7 

2X—7 2r— 9~i2 


2 X — 7 2 x — f) 12 

- 24(2^ - g+24:-7)= 7(2r - 7)(2;r - g) 

- 962: + 384 = 282:® - 2242: + 441 
282®— I28r= - 57 
2:®-4?2:=-4J 
2:®-V;f+(V'^)==-Sfr+OT 
(2r-J,")a=^S^ 

2r-Y' = ±t5 ^=¥±lf“4*ori 


9i1d 
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23 


or, 

or, 

or, 

or. 


Ar + 6 y+i _ I 

j :+7 x + 2 ~ 3 x+i 

I-_L _! + _» !_ 

x + 7 x+2 3X+I 

~X-2+X + 7 _ _I 

(r + 7)(r+2) 3X+I 

lSr + s = i* + 9i + i4 

:r®-6af+9=o 

(r- 3)2-0 A = 3 


24 


We have 




=4^ 

or, 

13 

2^-4 1^-3 3 


or, 

241-72 + 33:- 12=1312- 

913: + 156 

or. 

133.2- ii8t = -240 


or. 



or. 

r2-V,»:r + OT=-»i^f+W 

or. 

(t-i^j)2=^8^ 



^-P = ±}i{ r=5^±iJ{ = 6or3*, 


25 


,1^ 7 


oi, 

or, 

or, 

or, 

or, 

or, 

or, 

or. 


I IX 


r+5 iia- 8 6-4r 
-8^-itr2- 55^ 7_=o 

(r + 5)(iir-8) 6-4.r 

-63^ 7 


(r+5)(iir-8) 6-4r 
- 9jir(6 - 4 A ) + (jf + 5 ) ( 1 1 jT - 8 ) = o 
S4A +36^2 + iiA2-&r+55r- 40=0 
47r2-7r=40 
r2-j>=i8 

f - 7 y 7569 
94/ (94)’ 

~ rfi ~ i 


or — 



(lOl) 
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26 


\Vc get 


or, 

or, 

or, 

or r 


or 


+ 2 tt 

1 •‘■rt ^ + 2 rt 


— { 2 :t*^ 7 <rr + 5 rt*) 

31“+ 1 iflj “ — 9(<* 



_ -n±K'l3 

6 


ff 


Exercise (101) 

Jfotc — riic root', of .iiJ cqimton of the form rti’-f +f«-o 

ire , the following exercises are to be 

2 // 

sohed b\ .ipphing this formula 

1 3T5-i7t-5-24=o 

, _>7± N'2h9-2b8_i7± I 

^ fi ~ (i 

«3 or =* 


t-a-ga + ao— o 


~ 9 ±r _ _ 


4 or -5 


2 
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3 


or, 


or, 


6jr3 = 20-7;tr 
6;i:®+7;r— 20=0 

^7±x/49+48o _ -7±23 
12 12 

_ B 


=-if ov 


-gcr®+25 = 6j:- lo 

9 r®+ 6 t- 35 =o 


-'6±J36+I26o -6±,^I296 

?8 ~ i 8 

or 

'8 3 

8i:-* = i4r+ 15 
84.®- 143:- 15=0 


14±26 ^ 
16 19 


- or -i|=l or -1 
16 2 4 


6 - 3 a:®+ 2 oi =25 

or, 3^:®- 201 + 25=0 

_20±ri^/400— 300 20+10 30 10 

X ^. - - _ or — 

= 5 or 

7 5 + r-4jrS=o 

or, 4;r®-x — 5=0 

i±^/r+^ 1 + 9 10 8 

^ 8 8 8 8 

= l or -I 


Exercise (102) 

1 2 a:® + 9 r=i 8 

4(2.c)®+4x(2r)x 9+9®= 144+81 =225 
or, . (4^+9)®=('S)® 

4^+9=+ 15 


r>sl fO 



EXERCISE (102) 


59 * 


2 


3 


4 


4i = ±i5-9=6or -24 
r=^ or -6 

154^-28 = 1 

or, iSt2-r=28 

or, 4(iSr)*-4X(i5t)+i=4X 15x28 + 1 = 1681 

( 3 or-i)-=( 4 i)* 

3or-i-±4i 
3or= ±41 + 1 = 42 or -40 
^ ^ oi - •*, 

i6r^+ 1001 — 3J.®+^ +40 
or, l3.r2 + g9r = 4o 

or, 4 (« 3 -'f>-+ 4 x(* 3 ^)X 99 +( 99 )- 

= 4 X 13x40+9801 
=2080+9801 = 1 1881 
(26r+g9)-=(io9)* 

26^+99= + 109 

26r = -99± 109= -2 o 8 or 10 
r= -8 or 

r5+5or= 102- I5t — T® 
or, zr^+65r=io2 

or, 4 (zr)®+ 4 X(z't)x 65 +( 65 )''= 8 x 102 + 4225 

= 816+4225 = 5041 
(4^ +65)* =(71)* 

4j:+65=±71 
4^ = -65+71=6 01 -136 
r = 5 or -34 


5 17x3+ i9r= 1848 

4(«7’^;^+4X(J7r)x I9+(J9)S=4X I7(i848)+(i9)’ 

= 125664+361 = 126025 

( 34 i + J 9 )®=( 35 S)® 

34 x+i 9 = + 355 

3+f=±35S-i9 
=336 or -374 
r= 9[5 or -II 
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6 2cv--aci = 3{2x~a) 

or, 2cr^ - x(ac+ 6) = - 3a 

4 ( 2 «. )® - 4{2cx}{ac +6)+(«f+6)- 
={ac+6)^—24^c 
(4CX -ac-6)-={ac-6f 
4Cx -(ac+6)—±{ac-~6) 

4ti=2af or 12 



7 


01, 


A2 + rtr=rti{3t+rt)-2A* 

3.i-+i(«-3a3)=«®^ 

4(3Jr)- + 4 ( 3 ^ )(« - 3"*) + C« - 3«*)* 

( 61 : + rt - 3«3,- = (ff + 3 «^ i® 

6r + fl — 3rt^ * ± (fl + 30 ^) 
6r»=6rt^ or —2a 


r = or — ^ 
3 


Exercise (103) 


1 3.X-- 12A + i=6i -23 

or, 31-- 181 +24=0 
or, 1- — &r + 8«-o 

(x-2Xr-4)=o 
Hence either ^ — 2»=o, 
or, t-4=o, 


X 


or, 

Hence either 
or. 


4t®— 4 i. = 8o 
r-- 1 - 20=0 
(t +4X^-5)=° 
a +4=0 
r-S=o 


ss *y 

*4 


A = -4, 
■*■=5 



hXLRCISt (103) 


3 ,+2_-^=I 

r+2 

or, (i +2 )®-(i + 2)-6=o 

or, {(r + 2)-3}{(r + 2 )+ 2 }=Q 

(r- i)fa+4)=o 
Hence eithei i — 1 — o, 


or, 


1+4=0, 


4 

Hence cither 
or, 

-5 

or. 

Hence either 
or 


i-+9t -52=0 
(i +I 3 )(y- 4 )=o 
t +13=0, 
1-4=0, 
^s_ * 1 - 4=0 
32=- jr- i2=-o 
(t -3)(3^+4)=o 

t-3=o, 

3i+4«o, 


-6 


Hence either 
or. 


6x®+5x-4=o 
f2i - i)(3t+4)=o 
2A.- t=0, 
3^ +4=0, 


7 


or, 

or, 


Hence cither 
or. 


3(1 — 2)*=i8 + (8t + 1) 
31^ — t2i + 12 = 19+82 
3r-— 201 — 7=0 
(r^- 7 K 3 ' +0=0 
r-7=o, 

31 + 1=0, 


S 


or, 

or. 


Hence cither 
or, 



t‘' + 5t -2“+8 = 2 x®+ 10 

2X®-52 + 2 = 0 

Cr-2)(2r- i)=o 
r-2=o, 

22 - I =0, 


593 



r = 


13, 


r =4 


1 = 3 . 

t = -^ 


i = i. 
r =-*, 


1 = 7 , 
i = -i 


1=2, 

i=J 


38 
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l 6 


_ 7 a :=5 


6 J 

3^*- 4 

or, 21 a:®— l6-2ir^ + 28r= 1 5,r®- 20 
or, iS.r® — 28r — 4=0 

-2Xi5t'+2)=o 
Hence either t— 2 = o, 

or, T5a:+2=o, 


Hence either 


+rt^=o 
^A:-<7)fr — i)=o 
x—a=o. 


1 (a-Hr--(a4-i)i +2i=o 

or, (a-6}v--(a-6)v-26x + 26—o 
(x-x)i(a-/>'^t ~2i}'=o 
H ence either r - 1 =- o, 

or, (rt-^)t -2^ = 0, 




+fi- 


i afi 

— + — ; a-+fi 
a”b ab~ 


Hence eithei 


x^ — {fl—b)x—ab=o 
(t-a)Cr+^)=o 
A — a=o, 
x-Xrb’=o, 


13 2x{a—x ) a 

3«-2 a "4 

01, 8«r-8i® = 3rt2- 2rtr 

or, 8a:® - io/ia: + 3rt® = o 

of, 8r® — 6flA. — 4<7r+3«®=o 

(4x-sa)(2x-a)=o 


,a-| 



I \i urish (fo3) 
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HliH C CltilLI 


4 t- 3‘»“0 


2 j 


Ncnct (.itliet 


Ki »- 0 

,6 - ,5 

32+ !■*“ t2J 
I*- 121 4 32*-'0 

i^-Rr-^J +32 *^0 
(r-S)(t -4)-o 
t — i>«o 
r- 1=^0 


*L. 4 . _A -• 

v-rt r—/> i -I 


or, +_^ _ o 

r-«i r-r x -fi x -r 


{r-A}lr— f) ° 
T-rvt-« x-f>) 


Htncc cnlitr 


i «o , 


tt—c A— r 
H . ~ o 

X ~a A— V 


\\ liLiice 


t(rt-r+A-f)>^A(rt-f)+rt(A-r) 
, lab — ac—bc 

1 1 = j 

fl + A--2r 
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16 


a— -Jiax—x ^ I 
a + \^2av—x- 
a a 



-N 2 nv-t 2 2x-a 

or, 

I I 

2 ax~\- {ix-af 

Ol, 

4A- — 4fl'i +rt®.= 2/ir — A® 

or, 

5i®-6<rt +rt®«*o 

Ol, 

51®- 5rtt -rtA +/i®=o 


(r- /j)(5j:-fl) = o 

Hence eithci t -</— o 

Ol, 

SX — a=o 


■X - ft. 
It 


I 




